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Timken  has  a  Beaif[i|i^ 
Your  Electric  Power 


on 


Large  economies  in  both  the  generation 
and  utilization  of  electric  power  are 
effected  through  the  use  of  Timken  Bear¬ 
ings  in  mechanical  equipment. 

Whether  you  are  a  producer  or  user,  it 
will  pay  you  to  specify  Timkens  when 
buying  new  equipment  either  directly 
or  indirectly  associated  with  the  produc¬ 
tion,  conveyance  or  use  of  electric  power. 
This  is  the  modern  assurance  of  eco¬ 
nomical  operation,  dependability,  long 
machine  life  and  low  maintenance  cost. 
The  Timken  Roller  Bearing  Company 
Canton,  Ohio 
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How  much  “Guess-Factor”  is  I  / 
there  in  your  Maintenance  De-  I  \  ^  ( 

partment’s  OK?  1  ^ 

Maintenance,  today,  is  a 
science  built  upon  Fact.  The  \ 

modern  Maintenance  Depart-  ^ 

nient  operates  at  zero  “Guess- 
Factor.”  Their  job  is  to  prevent  break¬ 
downs,  anticipate  failure,  minimize  power 
costs  and  insure  efficient  plant  operation. 

To  do  this,  they  must  use  reliable,  accurate 
testing  instruments.  No  amount  of  training, 
experience  or  diligencecan  compensate  for  the 
“Guess-Factor”  that  unreliable  instruments 
of  questionable  accuracy  inject  into  other- 


‘Guess-Factor? 


I  wise  good  maintenance  work. 
1  Help  your  Maintenance  De- 
jWltHT  I  partmentkeep  “Guess-Factor” 
\  at  a  minimum.  Provide  them 
with  a  set  of  Weston  Portable 
Testing  Instruments.  You  know 
from  experience  that  there  is  no 
“Guess-Factor”  in  “Weston’s”;  that  Weston 
instruments  indicate  the  true  condition  of 
circuits  reliably  and  accurately. 

With  “Weston’s,”  your  Maintenance  De¬ 
partment’s  OK  will  carry  a  new  significance. 
You  know  it  will  have  been  determined  on 
reliable  facts  and  that  there  need  be  no  allow¬ 
ance  for  a  costly  “Guess-Factor.” 


THERE  IS  A  “WESTON”  FOR  EVERY  ELECTRICAL  TESTING  AND  MEASURING  NEED 


ELECTRICAL  INSTRUMENT 
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Olumitc  Products 

OKONITE 
INSULATED 
WIRES  AND 
CABLES 
VARNISHED 
CAMBRIC 
CABLES 
OKONITE 
INSULATING 
TAPE 

MANSON  and 
DUNDEE 
FRICTION  TAPE 
OKONITE 
CEMENT 
OKOCORD 
OKOLOOM 
Ohonite-CalUnder 
Products 

IMPREGNATED 
PAPER  CABLES 
SUPER-TENSION 
CABLES 
SPLICING 
MATERIALS 


Everything  about  Control  Cables,  the  quality  of  the  cables 
themselves  and  the  details  of  their  installation  must  be 
perfect. 

Control  Cables  are  a  very  vital  part  of  an  electric  plant 
because  these  small  wires  often  govern  the  operation  of 
whole  systems.  Their  failure  may  cause  serious  interruptions 
by  the  non-operation  of  relays  or  the  accidental  closing  of 
tripping  circuits. 

Okonite  Control  Cables  have  been  developed  in  many  years 
of  extensive,  specialized  experience.  They  are  made  for  all 
applications;with  rubber  orvarnished  canibric  insulation,  with 
any  color  scheme  of  braid,and  with  any  protective  coverings. 

Our  Engineering  Service  is  always  available  on  any  cable 
problems:  Station,  Underground,  Aerial,  or  Submarine. 


THE  OKONITE  COMPANY 

Founded  1678 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 


SALES  OFFICES: 

NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBl'RGH  ST.  LOUIS  BOSTON  ATLANTA 
SAX  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 


Novelty  Electric  Co.,  Philodelphio,  Po. 
F.  D.  lowrence  Electric  Co.,  Cmcinnoti,  O. 


Conodion  Representotive*: 
Engineering  Moteriob,  Limited,  Montreol 


Cvbon  Representotives: 
Victor  G.  Mendoxo  Co.,  Hovono 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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Massachusetts  commissioner  firm  against 

extension  of  regulation 


The  most  obvious  improvement  of 
the  present  system  of  resulation 
would  be  the  doing  away  with  ex¬ 
tended  legal  contests  and  the  sub¬ 
stitution  of  voluntary  action  on  the 
part  of  the  utilities  whereby  rate 
adjustments  may  be  put  into  effect. 

LEON  O.  WHITSELL, 
California  Railroad  Commissioner. 


— Industrial  research  neglected 
is  view  of  Dean  Whitehead  of  the 
engineering  department  of  Johns 
Hopkins.  While  scientific  re¬ 
search  has  proceeded  encourag¬ 
ingly,  industry  has  not  done  its 
co-operative  bit — />.  63. 

— Mississippi  transmission  span 
is  notable,  not  for  the  width  of  the 
river  crossing,  but  for  the  speed  of 
conductor  placement.  Four  days 
to  string  six  conductors  and  two 
ground  wires  elevated  throughout 
a  mile — />.  66. 


— Forget  the  holding  company, 
says  Chairman  Attwill  of  the 
Massachusetts  Department  of 
Public  Utilities,  who  sees  the  qual¬ 
ity  of  the  management  of  proper¬ 
ties  more  important  than  super¬ 
vision  of  stockholders — p.  73. 


— Hydro  licensees  to  be  probed 
by  the  board  which  authorized 
their  activities.  To  duplicate  Fed¬ 
eral  Trade  hearings?  Will  a 
policy  involving  future  licensing 
develop?  Of  many  investigations 
there  is  no  end — p.  47. 

— Welding  sequences  important 
in  avoidance  of  contraction  stresses. 
Southern  California  Edison  Com¬ 
pany  establishes  desiderata  for  best 
results  in  structural-steel  fabrica¬ 
tion  in  its  new  earthquake-proof 
home — p.  68. 


— Oil-blast  phenomena  analyzed 
by  engineer  who  views  divergent 
theories  as  reducible  to  elementary 
principles.  Five  variants  consid¬ 
ered  in  design  of  oil  circuit  break¬ 
ers  and  a  rational  relationship  de¬ 
veloped  for  each — p.  56. 


— Modernization  brings  benefits 
is  plea  of  credit  company  repre¬ 
sentative,  who  points  out  the  re¬ 
lationship  between  electrical  in¬ 
dustry  prosperity  and  that  of 
energy  consumers  and  equipment 
buyers — p.  69. 

— Water  heating  wins  in  Maine. 
Here  low-wattage  continuous  serv¬ 
ice  averages  $5.10  a  month  rev¬ 
enue.  Installations  made  in  period 
of  twenty  months  total  620  on 
property  of  Central  Maine  Power 
Company — p.  75. 


International  High-Tension  Congress  meets 


Federal  Power  Commission  to  investigate 


;ind  Marc  Wood-Billctoux  of  Paris. 
The  American  group  submitted  seven 
papers  to  the  conference. 

An  association  has  been  organized  to 
carry  on  the  activities  of  the  conference 
and  to  represent  more  clearly  what  has 
hitherto  been  termed  its  bureau  or 
office.  Associations,  schools,  public 
and  private  organizations  will  be  ad¬ 
mitted  as  collective  members,  in  addition 
to  the  industrial  and  commercial  groups 
and  the  individual  members.  Members 
of  tbe  association  will  receive  tbe  con¬ 
ference’s  monthly  review,  Electra,  a 
new  publication. 


Pension  Systems 
uccess 


Paris  Conference  on 
Aqain  Sco 


Marcel  Ulrich,  president  of  the  Syndi¬ 
cate  of  Producers  and  Distributors  of 
Electrical  Energy  (France),  was  re¬ 
elected  president  of  the  conference  for 
18  to  27.  M.  the  coming  two  years.  The  United 
of  Public  States  gained  a  new  vice-president, 
Frederic  Attwood,  vice-president  Ohio 
totaled  725,  compared  with  703  at  the  Brass  Company,  who  was  the  official 
previous  conference,  held  in  1929,  and  American  government  delegate.  H.  W. 
with  200  at  the  first  international  meet-  Young,  president  Delta-Star  Electric 
ing  in  1921.  Delegates  of  32  countries  Company,  of  Chicago,  was  re-elected  as 
were  in  attendance,  including  fourteen  a  vice-president. 

.Americans.  Conference  business  and  Besides  Messrs.  Young  and  Attwood, 
the  reading  of  papers  were  in  two  the  American  members  at  the  conference 
languages,  French  and  English,  and  were  A.  O.  Austin,  chief  engineer  Ohio 
during  the  ten  days  of  the  meeting  there  Insulator  Company ;  Maurice  A.  Hen- 
was  no  little  discussion  and  comment  riod,  European  engineer  for  the  Ohio 
from  the  floor.  Brass  Materiel  Electrique ;  T.  J.  Little, 

One  of  the  most  interesting  sessions  Anaconda  Wire  &  Cable  Company,  New 
concerned  lightning  problems.  Dif-  York;  W.  W.  Lewis,  F.  W.  Peek,  K.  B. 
ference  of  opinion  and  observation  McEachron  and  R.  M.  Spurck,  General 
developed,  as  between  American  and  Electric  Company;  Philip  Sporn,  chief 
European  methods  of  protection,  and  the  electrical  engineer  American  Gas  & 
results  of  the  continued  research  Electric  Company;  John  M.  Grzybow- 
will  be  awaited  in  the  expectation  that  shi,  Westinghouse  Electric  &  Manufac- 


MORE  than  KX)  papers  were 
presented  at  the  sixth  biennial  In¬ 
ternational  Conference  on  Large  Elec- 
trict  High-Tension  Systems,  which  was 
held  in  Paris  from  June 
Deligne,  French  Minister 
Works,  opened  the  session.  Attendance 


Niasara-Hudson-New  York 
Interconnection  up  Again 

Demand  by  the  New  York  Public 
Service  Commission  for  additional  in¬ 
formation  respecting  the  tie-in  between 
tbe  New  York  Edison  Company  and  the 
Niagara-Hudson  power  system  has 
caused  delay  in  the  final  authorization  of 
the  project,  although  work  has  been  pro¬ 
ceeding  on  the  upper  end  of  the  line, 
between  East  Greenbush  and  Hudson, 
which  will  form  the  first  “leg”  of  the 
interconnection. 

At  a  hearing  on  Wednesday  of  this 
week  it  was  testified  that  the  proposed 
interconnection  would  enable  the  New 
York  Edison  to  draw  on  the  New  York 
Power  &  Light  for  peak  reserve  ca¬ 
pacity  and  thereby  save  investment  in 
a  160,000-kw.  steam  unit  within  the  next 
two  years,  while  at  the  same  time  sur¬ 
plus  hydro  power  from  the  New  York 
Power  &  Light  would  find  a  market  and 
the  latter  system  could  get  steam  power 
from  the  metropolis  during  low-water 
periods,  without  which  it  also  would 
have  to  build  a  steam  plant  in  two 
years,  of  50,000  kw.  capacity.  The  cost 
of  the  tie  line,  about  $7,500,000,  would 
be  prorated  between  the  companies. 
Another  double-circuit  tower  line  could 
eventually  be  built  on  the  right-of-way, 
and  the  rating  of  terminal  equipment 
also  could  be  increased. 

Otto  Snyder,  president  New  York 
Power  &  Light  Company,  and  H.  R. 
Woodrow,  secretary  of  the  technical 
advisory  committee  of  the  New  York 
Edison  Company,  testified. 


EXPLAINS  PHOTO-ELECTRIC 
CELL  TO  OFFICERS 


Swasey  Makes  New  Gift  to 
Engineering  Foundation 

.Ambrose  Swasey,  founder  of  the  engi¬ 
neering  Foundation,  has  added  $250.<'Od 
to  his  previous  gifts  to  that  body,  bring¬ 
ing  their  total  to  $750,000.  Mr.  Swasey 
made  his  gift  known  last  week  at  a  din¬ 
ner  at  the  University  Club,  New  Y('rk. 
given  by  Chairman  H.  Hobart  Porter 


L.  IV.  Chubb,  Westinghouse  re¬ 
search  man,  shows  two  military 
men  the  advantages  of  the  “electric 
eye”  in  the  control  of  traffic,  par¬ 
ticularly  at  intersections  of  main 
thoroughfares  with  roads  ivhere 
travel  is  light. 
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of  the  Foundation,  at  which  Mr.  Swasey 
was  the  guest  of  honor.  There  were 
present  also  more  than  30  presidents 
and  former  presidents  of  national  engi¬ 
neering  societies,  of  the  United  Engi¬ 
neering  Trustees  and  of  the  Engineering 
Foundation,  besides  other  nationally 
prominent  engineers. 

Mr.  Swasey,  born  at  Exeter,  N.  H.. 
nearly  85  years  ago,  is  the  surviving 
member  of  the  firm  of  Warner  & 
Swasey  of  Cleveland,  famous  for  the 
building  of  great  telescopes  and  of  in¬ 
struments  and  machine  tools  of  pre¬ 
cision.  The  Engineering  Foundation 
was  founded  in  1914  on  the  basis  of  his 
conception  of  a  research  instrumentality 
for  the  profession  of  engineering  and 
for  broad  services  to  mankind.  It  was 
established  by  the  national  societies 
of  Civil,  Mining  and  Metallurgical, 
Mechanical  and  Electrical  Engineers. 


D.  C.  Jackson  Gets  Lamme 
Medal  at  S.P.E.E.  Session 

Bestowal  of  the  Lamme  medal  for 
achievement  in  the  field  of  engineering 
education  upon  Dugald  C.  Jackson,  pro¬ 
fessor  of  electrical  engineering  at  the 
Massachusetts  Institute  of  Technology, 
was  an  event  at  the  recent  convention 
at  Purdue  University,  Lafayette,  Ind., 
of  the  Society  for  the  Promotion  of 
b'ngineering  Educjition. 

Officers  for  the  new  term  were  elected 
as  follows :  I’resident,  H.  S.  Evans,  Uni¬ 
versity  of  Colorado,  Boulder;  vice-presi¬ 
dents,  H.  H.  Jordan,  University  of 
Illinois,  Urbana,  and  D.  S.  Anderson, 
rulane  University,  New  Orleans ;  secre¬ 
tary,  F.  L.  Bishop,  University  of  Pitts- 
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burgh ;  treasurer,  W.  O.  Wiley,  New 
York;  assistant  secretary,  Nell  Mc- 
Kenry,  University  of  Pittsburgh.  This 
will  be  Mr.  Wiley’s  twenty-fourth  term 
as  treasurer  and  Mr.  Bishop’s  eighteenth 
as  secretary. 

The  1932  meeting  will  be  held  at 
Oregon  State  College,  Corvallis,  Ore., 
in  the  middle  of  July. 


Ontario  Hydro  Speakers 
Make  Visorous  Defense 

Confidence  in  the  policy  of  the  On¬ 
tario  Hydro-Electric  Power  Commis¬ 
sion  was  expressed  in  a  resolution 
adopted  at  the  joint  convention  of  the 
Association  of  Municipal  Electrical 
Utilities  and  the  Ontario  Municipal 
Electrical  Association  held  in  Ottawa 
June  25  to  27.  The  immediate  develop¬ 
ment  of  the  St.  Laurence  River  as  a 
future  source  of  power  was  urge<l  in 
another  resolution  adopted. 

Trenchant  criticism  of  those  attack¬ 
ing  the  Hydro  was  made  by  C.  Alfred 
Maguire  of  Toronto,  new  vice-chairman 
of  the  commission  and  also  president 
of  the  Ontario  Municipal  Electrical 
Association,  who  declared  that  the  at¬ 
tacks  were  a  deliberate  attempt  to  bring 
disaster  on  the  system,  and  also  by  F.  A. 
Gaby,  chief  engineer  of  the  commission. 

Premier  Henry  of  Ontario  denied 
making  Hydro  a  political  issue.  J.  R. 
Cooke,  new  chairman  of  the  commis¬ 
sion,  asserted  that  there  is  but  525,(X)0 
hp.  to  be  absorbed  by  the  province 
within  the  next  five  years.  For  that 
reason  it  had  been  advisable  to  pur¬ 
chase  795,000  hp.,  of  which  268,000  hp. 
has  already  been  absorbed. 


— Wide  World  Photos 


Federal  Power  Board  to 
Make  Own  Investisation 

Chairman  George  Otis  Smith  of  the 
Federal  Power  Commission  announces 
that  the  commission  has  started  a  fact¬ 
finding  study  following  adoption  of  the 
following  resolution: 

That,  for  the  purpose  of  obtaining  the 
facts  needed  by  the  Federal  Power  Com¬ 
mission  in  carrying  on  its  functions  pre¬ 
scribed  by  the  federal  water-power  act,  a 
study  be  authorized  of  the  ownership,  con¬ 
trol  and  affiliations  of  the  public  utility 
operating  companies  which  are  licensees  of 
the  Federal  Power  Commission,  and  that 
this  study  shall  include  the  collection  of 
all  available  facts  bearing  upon  the  owner¬ 
ship  and  control,  direct  or  indirect  (through 
stock  ownership  or  control  or  otherwise), 
of  stock,  security  or  capital  interest  of 
public  utilities  engaged  in  the  developing, 
transmitting  or  distributing  of  hydro-elec¬ 
tric  power  for  sale  or  use  in  the  public 
service  where  the  same  enters  into  inter¬ 
state  business,  or  where  the  same  or  any 
part  thereof  shall  be  subject  to  regulation 
by  the  Federal  Power  Commission  under 
the  jurisdiction  conferred  by  the  federal 
water-power  act,  by  holding  companies, 
investment  trusts,  individuals,  partnerships, 
corporations,  associations  and  trusts,  and 
the  organization,  financing,  development, 
management,  operation  and  control  of  such 
holding  companies,  investment  trusts, 
partnerships,  corporations,  associations  and 
trusts. 

For  the  purpose  of  making  the  fore¬ 
going  study  the  employment  of  Dr. 
Walter  M.  W.  Splawn,  dean  of  the 
graduate  school  of  the  American  Uni¬ 
versity  in  Washington  and  formerly 
president  of  the  University  of  Texas,  is 
authorized.  Dr.  Splawn  was  special 
counsel  to  the  House  committee  on  in¬ 
terstate  and  foreign  commerce  in  its 
investigation  of  railroad  holding  com¬ 
panies. 
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Power  and  Resulation 
in  State  Lesislatures 

ALABAMA. — Of  45  bills  introduced 
proposing  a  tax  upon  or  some  special 
sort  of  regulation  for  the  Alabama 
Power  Company  none  has  yet  been  en¬ 
acted  into  law.  Some  of  these  meas¬ 
ures  indirectly  affect  other  utilities  like 
the  telephone  and  gas  companies,  but  all 
were  intended  to  apply  particularly  to 
the  Alabama  Power  Company.  A  num¬ 
ber  of  legislators  have  made  attacks  on 
the  “power  trust.”  The  latest  bill  is 
local  in  its  nature,  permitting  the  Mobile 
City  Commission  to  levy  a  license  tax  of 
2  per  cent  on  the  gross  receipts  of  the 
power  company, 

FLORIDA. — A  second  extra  session 
to  consider  revenue  has  met.  Among 
recommendations  by  a  special  legisla¬ 
tive  committee  is  that  $2,000,000  be 
raised  by  a  kilowatt-hour  tax  on  con¬ 
sumption  of  electrical  energy. 

GEORGIA. — Three  important  bills 
affecting  the  pow’er  industry  of  the  state 
have  been  introduced  and  referred  to 
committees.  One  of  these  is  the  meas¬ 
ure  described  last  week  (page  3)  to 
abolish  the  present  Public  Service  Com¬ 
mission  and  substitute  another.  A 
House  bill  would  impose  a  tax  of  $2 
on  each  $100  of  gross  receipts  of  elec¬ 
tric,  gas  and  communication  utilities. 
The  third  measure  would  permit  mu¬ 
nicipalities  owning  electric  or  gas 
plants  to  issue  bonds  against  them, 

ILLINOIS.  —  The  Governor  has 
signed  the  bill  prohibiting  mayors  or 
city  commissioners  from  being  officials 
of  any  public  service  corporation. 

▼ 

Cosgrove  Recommended  as 
Commissioner  to  Canada 

Governor  Roosevelt  of  New  York  has 
let  it  be  known  that  he  has  com¬ 
municated  with  President  Hoover  urg¬ 
ing  that  the  State  of  New  York  be  ac¬ 
corded  representation  in  the  selection  of 
commissioners  to  be  appointed  on  behalf 
of  the  United  States  to  negotiate  with 
Canada  a  new  treaty  providing  for  the 
development  of  the  Great  Lakes  and  St. 
Lawrence  River  for  navigation  and 
power  purposes.  The  trustees  of  the 
New  York  State  Power  Authority 
unanimously  recommended  the  appoint¬ 
ment  of  Delos  M.  Cosgrove  of  Water- 
town,  one  of  the  trustees,  as  a  member 
of  tlie  commission.  This  reconnnemla- 
tion  has  the  support  of  the  Governor 
and  the  two  New  York  senators. 

From  Washington,  however,  it  is  re¬ 
ported  that  the  proposed  joint  commis¬ 
sion  may  never  be  appointed  since  the 
Canadian  government  is  believed  to 
favor  the  negotiation  of  the  treaty 
llirough  the  regular  diplomatic  channels. 


KING  PRAJADHIPOK  AT 
WEST  ORANGE 


— Wide  tVorld  Photos 


Escorted  by  Charles  Edison,  the 
inventor^s  son,  Siam’s  globe-trot¬ 
ting  monarch  visits  the  Edison 
laboratories, 

T 

Canadian  Engineers  at 
Odds  Over  Beauharnois 

When  the  committee  of  the  Canadian 
House  of  Commons  inquiring  into  the 
Beauharnois  power  project  resumed  its 
activities  last  week  there  were  sharp  dif¬ 
ferences  of  opinion  between  two  Domin¬ 
ion  government  engineers  on  the  merits 
of  different  phases  of  the  navigation  and 
power  project.  K.  M.  Cameron,  chief 
engineer  of  the  Department  of  Public 
Works,  declared  he  was  generally  in 
agreement  with  the  plans  under  which 
the  Beauharnois  canal  was  being  built, 
differing  openly  from  D.  W.  McLachlan, 
engineer  of  the  Department  of  Railways 
and  Canals,  who  is  also  chairman  of  the 
Canadian  section.  International  Joint 
Board  of  Engineers,  which  investigated 
the  waterway  scheme. 

Peter  White,  chief  counsel  for  the  par¬ 
liamentary  committee,  maintined  that 
the  Liberal  government  had  exceeded  its 
authority  in  granting  the  Beauharnois 
company  power  to  divert  40.000  sec. -ft. 
from  the  St.  Lawrence.  For  this  a  spe¬ 
cial  act  of  Parliament  was  required,  he 
said. 


On  Tuesday,  July  7,  Frank  P.  Jones 
of  Montreal  told  the  committee  that  he 
had  made  a  profit  of  $780,000  out  of  a 
cash  investment  of  $190,000  in  the  Beau¬ 
harnois  project.  He  sold  out  his  in¬ 
terest  in  the  syndicate  because  he  had  a 
disagreement  with  R.  O.  Sweezey,  now 
president  of  the  Beauharnois  Power 
Corporation,  as  to  the  best  methods  of 
raising  $50,000,000  to  finance  the  build¬ 
ing  of  the  canal  and  power  plant.  Mr. 
Jones  was  then  president  of  the  Beau¬ 
harnois  Light,  Heat  &  Power  Company, 
all  the  shares  of  which  were  held  by 
the  Beauharnois  syndicate, 

_  T 

Service  Charge  Upheld 
by  Massachusetts  Board 

Refusing  to  admit  the  contention  of 
customers  of  the  Boston  Consolidated 
Gas  Company,  in  which  the  Mayors  of 
Boston  and  Somerville  joined,  that  a 
utility  service  charge  was  illegal,  this 
claim  being  based  on  an  isolated  clause 
in  the  law  construed  without  regard  to 
other  parts  of  the  statute,  the  Massa¬ 
chusetts  Department  of  Public  Utilities, 
in  an  order  recently  issued,  says: 

Service  charges,  as  allowed  by  this  de¬ 
partment,  have  been  based  upon  the  theory 
that  a  certain  amount  of  property  and  serv¬ 
ice  is  furnished  for  the  exclusive  use  of 
each  customer  and  that  in  equity  and  jus¬ 
tice  to  the  other  consumers  the  cost  of 
maintaining  this  property  and  furnishing 
this  service  should  be  borne  by  the  cus¬ 
tomer  to  whose  use  it  is  exclusively  de¬ 
voted.  .  .  .  The  cost  of  reading  the 
meter  and  mailing  and  collecting  the  bills 
and  the  recording  of  the  same,  together 
with  the  interest,  taxes,  maintenance  and 
depreciation  of  the  service  pipe  and  the 
meter,  amounts  to  something  over  50  cents 
a  month  for  the  average  customer.  If  the 
customer  uses  only  a  small  amount  of  gas 
a  year,  it  is  obvious  that  this  cost  must 
be  largely  borne  by  the  other  customers 
using  a  larger  quantity  of  gas. 

▼ 

Commission  Condemns 
Penalty  for  ^^Slow  Pay^^ 

Complaints  against  a  penalty  charge 
imposed  by  the  Buffalo  General  Elec¬ 
tric  Company  where  payment  of  bills 
was  delayed  led  the  New  York  Public 
Service  Commission  last  week  to  ap¬ 
prove  a  memorandum  prepared  by  Com¬ 
missioner  M.  C.  Burritt  directing  the 
company  to  file  new  schedules  which 
will  meet  the  complainant’s  objections. 
The  commission’s  opinion  said: 

“It  is  believed  that  where  bills  can 
be  collected  with  reasonable  promptness 
there  should  he  neither  penalty  nor  dis¬ 
count.  This  should  be  left  for  the  com¬ 
pany  to  determine,  however.  But  if  tlie 
company  decides  to  make  a  different  rate 
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NOW  COMES  THE  ELECTRICALLY  WELDED  DWELLING  HOUSE 


A  six-room,  tieo-story  brick  and  steel  dieelling  eonstrueted  by  eleetrie  are  welding  now  stands  at 
Larelimont  Gardens,  N.  Y.  It  is  32  ft.  by  26  ft.,  zvitli  basement,  and  is  built  on  a  foundation  of  stone  and 
conerete.  On  the  left  welders  are  making  the  foundation  joints;  on  the  right  the  interior  is  under  zvay. 


T  T  T 


for  the  prompt  payment  of  a  hill,  the 
hills  should  he  computed  at  g^ross  rates 
and  a  discount  allowed  for  prompt  pay¬ 
ment.  Such  discounts  should  also  be 
fjraduated  accor<ling  to  the  amount  of 
the  hill  and  should  not  exceed  10  per 
cent  for  small  bills  or  1  per  cent  for 
very  large  hills.” 

A  summary  of  the  company’s  argu¬ 
ments  shows  that  it  believes  that  the 
old  form  of  discount  rate  failed  to  con¬ 
trol  delinquent  hills  which  had  become 
unduly  large,  that  it  produced  too  little 
revenue  to  pay  the  cost  of  collection,  and 
that  the  penalty  form  of  bill  provides 
a  better  method  chiefly  because  it  per¬ 
mits  the  company  to  charge  a  lower 
energy  rate. 

T 

Michigan’s  Convention 
Marks  Golden  Jubilee 

Informally  observi.ng  the  golden 
jubilee  of  electric  light  and  power  serv¬ 
ice  in  the  Wolverine  State,  the  Michi¬ 
gan  Electric  Light  Association  at  its 
annual  convention  at  Mackinac  Island, 
June  29  to  July  I,  listened  to  James  V. 
Oxtohy  of  Detroit  as  he  talked  of  the 
early  days,  including  incidents  of  Henry 
Ford’s  employment  with  the  Detroit 
Edi.son  Company.  President  D.  W. 
Hayes  of  Port  Huron  stressed  the  fact 
that  employees  of  the  industry  in  Michi¬ 
gan  “serve  fair  managements  and  serve 
a  fair  public.” 

The  report  of  the  Michigan  farm  elec¬ 
trification  committee,  presented  by 
Chairman  Floyd  D.  Avis  of  Jackson, 
showed  that  \Iichigan  now  has  more 


than  30,0(X)  electrified  farms  out  of  a 
total  of  169,(MM)  and  that  farm  exten¬ 
sions  are  continuing  in  1931  at  a  rapid 
rate  despite  poor  business  conditions. 

The  convention  devoted  one  session  to 
a  symposium  on  domestic  load  building. 
Charles  R.  Landrigan,  Detroit  Edison 
Company,  in  a  paper  on  “The  Impor¬ 
tance,  Stability  and  Characteristics  of 
the  Residence  Load,”  said  that  whereas 
the  average  residence  consumption  in 
Michigan  is  608  kw.-hr.  a  year  as  com¬ 
pared  with  a  1930  national  average  of 
548,  there  are  possibilities  of  building 
up  this  load  to  at  least  6,000  kw.-hr.  per 
year. 

Sam  Stites,  Consumers  Power  Com¬ 
pany,  Muskegon,  told  of  new  illumina¬ 
tion  developments.  C.  L.  Rougher  of 
the  Michigan  Public  Service,  Michigan 
Electric  Power  and  Michigan  Gas  & 
Electric  companies  read  a  paper  on 
sales  promotion  methods  for  electric 
ranges  and  refrigerators. 

At  the  opening  joint  session  with  the 
Michigan  Gas  Association,  held  under 
the  auspices  of  the  Utilities  Informa¬ 
tion  Bureau,  the  speakers  were  A.  C. 
Marshall.  Detroit,  the  chairman :  Clif¬ 
ford  E.  Paige,  president  American  Gas 
Association,  and  Arthur  W.  Stace,  di¬ 
rector  of  the  bureau. 

Officers  for  the  ensuing  year  were 
elected  as  follows :  President,  D.  E. 
Karn,  Consumers  Power  Company, 
Jackson :  first  vice-president,  George 
W.  Baldwin,  Edison  Sault  Electric 
Company,  Sault  Ste.  Marie;  second 
vice-president,  Robert  R.  Brown,  De¬ 
troit  Edison  Company,  Mount  Clemens; 
secretary  and  treasurer,  Herbert  Sil¬ 
vester,  Ann  Arbor. 


Cleveland  Will  Have 
Arcr Welded  Steel  House 

Complete  arc-welded  steel  construc¬ 
tion  is  being  used  for  a  residence  in  the 
Shaker  Heights  district  of  Cleveland, 
which  will  cost  about  $25,000  when  com¬ 
pleted.  It  was  designed  by  George 
Howard  Burrows,  prominent  Cleveland 
architect  and  developer  of  the  welded- 
steel  design  for  residential  construction. 
With  one  welder  and  three  structural- 
iron  workers  appro.ximately  four  tons 
of  steel  was  erected  during  the  first  day 
of  construction,  and  it  was  expected 
that  the  entire  framework  would  be 
completed  in  two  and  one-half  working 
days.  All  steel  was  cut  to  size  before 
delivery  to  the  job.  All  fabrication  and 
erection  welding  was  done  on  the  site, 
utilizing  equipment  and  electrodes  manu¬ 
factured  by  the  Lincoln  Electric  Com¬ 
pany,  Cleveland,  for  the  McKay  Build¬ 
ing  Company,  which  has  the  general 
contract. 

The  architect  states  that  the  house  will 
cost  approximately  40  cents  per  cubic 
foot  and  that  the  use  of  welded-steel  con¬ 
struction  will  cost  only  $72  more  than 
the  traditional  type  of  wooden  structure. 
Because  of  its  steel  frame  the  house  will 
not  sag  or  shrink  and  will  be  fire- 
resisting  beyond  most  types  of  dwellings. 
Other  residences  of  steel-frame  con¬ 
struction  have  been  bolted  or  riveted, 
and  while  this  resulted  in  strong  con¬ 
struction,  the  additional  cost  of  fabrica¬ 
tion  and  the  large  amount  of  steel  re¬ 
quired  proved  too  expensive.  Mr.  Bur¬ 
rows’  designs  allow  the  steel  to  l)e 
erected  without  cutting  or  punching. 
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Joint  Committee  Makes 
Merchandisins  Points 

Announcement  is  made  by  J.  F. 
Owens,  vice-chairman  of  the  Electrical 
Merchandisinfj  Joint  Committee,  the 
estahlishment  and  purposes  of  which 
were  described  in  the  Ei  ectrical 
'U'oRLD  for  February  21  ( jiaj^fe  347). 
that  at  a  meeting  of  this  body  held  in 
Atlantic  City  recently  a  statement  of 
“merchandising  procedure”  was  unani¬ 
mously  a|)proved  which  suggests  that 
electric  utility  companies  take  the  initia¬ 
tive  in  bringing  about  conferences  with 
dealers  in  their  localities.  The  state¬ 
ment  has  been  transmitted  to  the  execu¬ 
tives  and  commercial  managers  of  about 
1.500  member  companies.  Folio,  ing  the 
suggestion  just  alluded  to  are  nine 
specific  recommendations  as  follows: 

1.  The  distribution  of  electric  appliances 
should  be  on  the  basis  of  fair  and  open 
coniiK'tition  in  the  interest  of  the  consum¬ 
ing  public,  the  utility,  the  api)liaiice  manu¬ 
facturer  and  all  merchandising  outlets. 

2.  .Ml  electric  apjdiances  offered  for  sale 
by  co-operating  agencies  should  he  stand¬ 
ard  ap])iiances. 

3.  No  appliance  or  merchandise  not  di¬ 
rectly  related  to  the  use  of  electricity 
should  he  .sold  by  electric  utilities. 

4.  In  all  merchandising  activities  the  re¬ 
tail  price  of  all  electric  appliances  that 
have  received  reasonable  customer  ac¬ 
ceptance  should  be-  consistent  with  jiresent- 
day  merchandising  practices. 

5.  There  should  1k‘  no  premiums  given 
nor  excessive  trade-in  allowances  made  in 
connection  with  the  sale  of  any  such  ap- 
l)hance. 

(>.  The  pre.senting  to  the  public  of  those 
electric  appliances  not  having  received 
reasonable  customer  acceptance  should  he 


considered  as  promotional  activity  and  not 
as  merchandising  activity. 

7.  Co-ordinated  advertising  of  approved 
appliances  should  be  develojx'd  by  electric 
utility  companies  and  local  dealers,  and  the 
electric  company  should  give  all  reasonalile 
assistance  to  the  dealer  in  advertising, 
displays  and  sales. 

8.  The  deferred-payment  feature  of  mer¬ 
chandising  activities  should  lx  on  an  eco¬ 
nomically.  sound  basis. 

9.  There  should  be  a  segregation  of  the 
accounting  of  the  merchandising  depart¬ 
ments  of  power  companies  from  their  pub¬ 
lic  utility  functions,  and  items  of  expense 
incurred  in  merchandising  appliances  should 
be  charged  to  merchandising  activities. 

T 

Holdins-Company  Methods 
Upheld  in  Florida  Court 

Decision  has  been  rendered  in  favor 
of  the  Associated  Gas  &  Electric  Com¬ 
pany  and  the  General  Gas  &  Electric 
Corporation  in  a  suit  brought  in  the 
United  States  District  Court  for  the 
Southern  District  of  Florida  by  a 
minority  stockholder  of  the  Florida 
Public  Service  Company  in  which  it 
was  alleged  that  the  Associated  Gas  & 
I'dectric  and  the  General  Gas  &  Electric 
had  apjiropriated  for  themselves  from 
the  revenue  of  the  Florida  company 
large  amounts  of  money  without  any 
proper  consideration,  that  they  had  col¬ 
lected  unwarranted  and  excessive  man¬ 
agement  charges  and  exorbitant  rates  of 
interest  on  loans,  that  they  had  improp¬ 
erly  induced  holders  of  the  preferred 
stock  of  the  Florida  company  to  ex¬ 
change  their  stock  for  obligations  of  the 
.Associated  (las  &  Electric  Company. 


and  that  the  assets  of  the  Florida  com¬ 
pany  were  being  dissipated  and  wasted. 
The  court  rendered  a  decision  against 
the  plaintiff  on  all  issues. 

T 

Scattered  Happeninss  in 
the  Electrical  Sphere 
UNITED  STATES 

Decision  on  South  Carolina  Tax  S(K)n 
Extension  of  time  until  July  20  for 
payment  of  the  South  Carolina  power 
tax  by  the  Duke  Power  Company  has 
been  granted  by  the  South  Carolina  Tax 
Commission  in  order  to  allow  time  for 
the  decision  of  a  three-judge  United 
States  court  on  the  coitiplaint  of  the 
Carolina  Power  &  Light,  Broad  River 
Power  and  Lexington  Water  Power 
companies  that  the  power  levy  is  un¬ 
constitutional. 

Idaho  Tax  to  Reach  Supreme  Court 
After  a  hearing  before  three  judges 
in  the  United  States  court  at  Boise. 
Idaho,  the  court  issued  a  temporary  in¬ 
junction  against  the  state  authorities 
to  prevent  them  from  collecting  the  kilo¬ 
watt-hour  ta.x  against  the  Utah  Power 
&  Light  Company  enacted  at  the  last 
session  of  the  Idaho  Legislature. 
(Electrical  World.  June  27,  page 
1203.)  The  court  indicated  that  its 
final  decision  will  he  rendered  about 
September  1.  Both  sides  are  preparing 
to  take  the  case  to  the  United  States 
Supreme  Court. 

Huntington,  Ind.,  Must  Not  Compete 
Permission  has  been  refused  the  city 
of  Huntington,  Ind.,  by  the  Indiana 
Public  Service  Commission  to  enter  the 
commercial  field  by  sales  of  electrical 
energy  from  its  municipal  light  plant. 
Objections  made  by  the  Northern  In¬ 
diana  Power  Company,  which  also 
serves  Huntington,  w^ere  .sustained,  the 
commission  holding  that  public  conven¬ 
ience  and  necessity  would  not  he  served 
by  granting  the  city’s  application. 

Quiz  for  Los  Angeles  Power  Bureau 
Ajipointment  of  a  special  committee 
of  nine  well-known  citizens  to  conduct 
a  thorough  investigation  of  operations 
of  the  Los  Angeles  Department  of 
Water  and  Power  in  order  to  jnit  at 
re.st  rumors  concerning  the  dejiartment, 
and  particularly  concerning  the  Power 
Bureau,  was  made  recently  by  Mayor 
John  C.  Porter.  Announcement  of  the 
appointment  was  made  in  a  mes.sage  to 
the  City  Council  and  was  accepted. 
Oscar  Lawler,  attorney,  will  head  the 
committee. 

New  Officers  for  North  Central  Division 
Elected  recently  as  officers  of  the 
North  Central  Electric  Association  for 
the  ensuing  year  were  Frank  Milhollan, 
(.entral  West  Public  Service  Comiiany, 
as  president:  W.  H.  Burke,  Minne.sota 


T  ▼  ▼ 

A  HUNDRED-YARD  DASH  IN  THE  NIGHT 


/«  preparation  for  the  19,^2  Olympic  (/ames  at  Los  Angeles,  elaborate 
lif/hting  permits  the  staging  of  an  A.A.U.  night  track  and  field  meet 
in  the  Los  Angeles  Olympic  Stiuiium. 
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I’ower  &  Liglit  Company,  as  vice-presi¬ 
dent,  and  J.  A.  Hennessy,  Northern 
States  Power  Company,  as  treasurer. 

Grand  Junction  Sticks  to  Private  Service 
By  a  vote  of  1,010  to  30,  a  20-year 
electric  franchise  was  granted  to  the 
Public  Service  Company  of  Colorado  at 
a  municipal  election  in  Grand  Junction 
last  week.  This  majority  exceeded  that 
by  which  a  proposal  to  build  a  municipal 
electric  plant  was  overwhelmed  last 
April.  (Electrical  World,  April  18, 
l>age  711.)  The  company  will  spend 
$61)0,000  for  expansion,  it  is  said,  in¬ 
cluding  small  new  plants  on  the 
Colorado  and  Gunnison  Rivers. 

Power  Feud  at  Paris,  Tenn.,  Goes  On 
Although  the  United  States  Circuit 
Court  of  Appeals  refused  to  sustain  the 
lower  court  in  finding  invalid  the  con¬ 
tract  by  which  the  Paris  (Tenn.)  city 
[)ower  plant  was  leased  to  the  Ken- 
tucky-l'ennessee  Light  &  Power  Com¬ 
pany,  and  ordered  the  case  dismissed, 
the  City  Coimcil  has  refused  to  accept 
the  company’s  check  for  $93,237,  repre¬ 
senting  three  years’  rental,  and  asserts 
that  the  litigation  is  not  over. 

Final  Cofferdam  at  Safe  Harbor  Completed 
rhe  last  of  the  three  cofferdams 
which  have  been  built  to  “unwater”  the 
Sus<|uehanna  River,  for  the  construc¬ 
tion  of  the  power  house  and  dam  of  the 
.Safe  Harbor  Water  Power  Corporation, 
which  will  extend  a  mile  from  the  Lan¬ 
caster  to  the  York  Ccnmty  bank  of  the 
river,  has  been  completed.  The  sub¬ 
structure  of  the  power  house  and  the 
major  part  of  the  dam  are  finished. 
Construction  is  months  ahead  of  sched¬ 
ule  and  delivery  of  power  from  the  first 
units  is  expected  early  next  winter. 
.'\t  present  2,300  men  are  at  work. 
Consumers  Power’s  New  Pontiac  Quarters 
Possession  of  a  new  colonial-.style  dis¬ 
trict  office  building  at  Pontiac,  Mich., 
lias  been  taken  by  the  Consumers  Power 
Company,  which  erected  it.  It  is  a 
stone  and  brick  steel-frame  structure, 
56  ft.  by  120  ft.,  four  stories  and  base¬ 
ment,  with  [irovision  for  three  addi¬ 
tional  floors,  and  is  finished  in  modern 
and  artistic  style. 

Postpone  Z  Canyon  Project  for  One  Year 
Application  of  Hugh  L.  Cooper  for 
a  permit  authorizing  the  diversion  of 
the  Clark  Fork  of  the  Columbia  River 
for  the  Z  Cianyon  hydro-electric  project 
lias  been  extended  for  one  year  by  the 
.Supervisor  of  Hydraulics  for  the  State 
of  Washington.  Mr.  Cooper  stated  that 
lie  was  ready  to  apply  for  a  Federal 
Tower  Commission  licen.se  and  would 
be  able  to  start  construction  work  within 
the  specified  time  limit. 

Oregon  Utilities  Buy  Industrial  Power 
The  Mountain  States  Power  Com- 
p  uiy  of  Oregon  has  entered  into  an 
agreement  with  the  Willamette  Valley 
Lumber  Company  of  Dallas  whereby  the 
fility  will  purchase  and  utilize  1.375 


kw.-hr.  of  the  total  of  2,750  kw.-hr. 
which  the  milling  company  is  generat¬ 
ing  in  a  newly  installed  steam  plant. 
Other  utilities  operating  in  Oregon 
which  are  purchasing  surplus  power 
develoi>ed  by  milling  companies  are 
the  W est  Coast  Power  Company  of 
Burns,  maintaining  an  interconnecting 
service  with  the  Edward  H.  Hines 
Western  White  Pine  Company,  and  the 
Toledo  light  and  power  system,  which 
receives  the  surplus  energy  generated 
by  the  Pacific  Spruce  Corporation. 

San  Joaquin’s  New  Power  Source 

Adding  75,000  kw.  to  the  power  re¬ 
sources  of  the  San  Joaquin  Light  & 
Power  Corporation’s  system,  its  new 
substation  at  Herndon,  about  10  miles 
north  of  Fresno,  Calif.,  was  placed  in 
operation  June  30.  From  this  substa¬ 
tion  a  lOO-mile,  220-kv.  transmission 
line  has  been  built  to  Bellota,  where  it 
ties  in  with  the  Pacific  Gas  &  Electric 
.system.  From  Bellota  the  line  extends 
to  the  Wilson  substation,  using  the  steel 
towers  of  the  present  220-kv.  Sacra- 
mento-Merced  line  erected  by  the  Great 
M’estern  Power  Company.  This  inter¬ 
connection  makes  available  to  the  San 
Joaquin  system  both  hydro  and  steam- 
electric  power  from  the  San  Francisco 
system. 

Municipal  Power  in  Washington  State 

According  to  an  opinion  handed 
down  in  Tacoma  in  a  frendly  test  suit, 
municipalities  in  the  State  of  Washing¬ 
ton  manufacturing  electricity  can  dis¬ 
pose  of  any  “surplus  power”  outside 
their  corporate  limits  and  should  not  be 
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Comin3  Meetings 

Camp  Co-operation  XI  —  A.ssociation 
Island.  Henderson  Harbor,  X.  Y., 
.July  27-31.  Society  for  Klectrical  i 
Development,  4  20  Lexinxton  Ave., 
New  York. 

American  Institute  of  Kleetriral  Kn^i-  ' 
neerii — -Pacific  Coast  Division,  Lake 
Tahoe,  Calif.,  Aug.  25-28.  F.  L. 
Hutchinson,  33  W.  39th  St.,  New 
York. 

Koeky  Mountain  nivision,  N.K.L..'\. 

— Stanley  Hotel,  Kstes  Park,  Colo., 
Sept.  2-4.  O.  K.  Lewis,  367  Gas  & 
Electric  Bldg.,  Denver. 

Kleetroehemieai  Mociety  —  Hotel  Utah, 
Salt  l.,ake  City,  Sept.  2-5.  C.  G. 
Fink,  Columbia  University,  New 
York. 

Pennsy  ivania  Kleetrir  ANHoeiation  — 
Bedford  Springs  Hotel,  Bedford 
Springs,  F’a.,  Sept.  9-11.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg, 
I*a. 

Empire  Stat"  tins  and  Eieetrie  .AsHoeia- 
tion — The  Sagamore,  Bolton  Landing, 
Lake  George,  N.  Y.,  Sept.  10-11.  C. 

H.  B.  Chapin,  Grand  Central  Termi¬ 
nal,  New  York. 

An»erican  Welding  Society  —  Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 
M.  Kelly,  33  W.  39th  St.,  New  York. 

New  England  Division,  N.E.1..A. — 
I’oland  Springs  House,  South  Po¬ 
land,  Me.,  Sept.  28-30.  Miss  O.  A. 
P.ursiel,  20  Providence  St.,  Boston. 

Circul  Lakes  Division,  N.E.L..\. — 
French  Lick  Springs  Hotel,  French 
Lick,  Ind.,  Oct.  1-3.  T.  C.  Polk, 

20  N.  Wacker  Drive,  Chicago. 

Illuminating  Engineering  So«-iet.v — Wil¬ 
liam  Penn  Hotel,  Pittsburgh,  Oct. 
13-16.  K.  H.  Hobbie,  29  W.  39th 
St.,  New  York. 


restrained  from  making  contracts  with 
other  municipalities  for  buying  such 
surplus.  The  opinion  places  legal  ap¬ 
proval  upon  a  practice  which  has  been 
carried  on  by  Tacoma  and  other  cities 
for  years,  but  of  which  the  legality  has 
always  been  questioned.  The  issue  will 
be  carried  to  the  Supreme  Court  for 
final  adjudication.  Defendants  in  the 
action  included  Seattle,  Tacoma,  Cen- 
tralia,  Puyallup  and  Bremerton.  The 
Bremerton  Municipal  League  challenged 
the  right  of  Bremerton  to  buy  power 
from  Tacoma  and  complained  that  until 
the  question  had  lieen  passed  upon 
Bremerton  could  not  dispose  of  its 
municipal  utility  bonds. 

CANADA 

Seven  Sisters  Produces  Power 

Power  is  now  being  produced  at  the 
newly  established  Seven  Si.sters  plant 
of  the  Northwestern  Power  Company, 
subsidiary  of  the  Winnipeg  Electric 
Company.  One  unit  went  into  opera¬ 
tion  on  June  3  last,  another  is  almost 
ready  to  start,  and  a  third  is  .scheduled 
for  September  1.  Each  unit  has  a 
designed  capacity  of  18,750  hp.,  but 
operating  under  full  head,  .secured  by 
dropping  tbe  tailrace  and  raising  the 
dam,  production  can  be  doubled.  'Fhe 
first  three  units,  accordingly,  will  be 
able  to  develop  112,500  hp.,  ap¬ 
proximately  one-half  of  the  ultimate  de¬ 
signed  capacity. 

Another  Bay  of  Fundy  Proposal 

Another  scheme  for  harne.ssing  the 
Bay  of  Fundy  tides  for  industrial  use 
is  propo.sed  by  F'rank  Parry  of  Mill- 
tow'n.  New  Brunswick.  The  new  .scheme 
involves  Joining  the  Northumberland 
Strait  and  the  Bay  of  Fundy  by  canals, 
the  difference  in  height  of  the  two 
bodies  of  water  being  about  47  ft.  In 
addition,  the  project  calls  for  the  con¬ 
struction  of  three  dams  as  follows:  One 
across  the  eastern  arm  of  Cumberland 
Basin,  one  across  Shepody  Bay,  and  one 
across  .St.  John  River  at  or  near  the 
Reversing  Falls. 

ABROAD 

Finnish  Electrification  Project 
To  finance  the  development  of  the 
hydro-electric  and  industrial  resources 
of  Finland  on  a  large  scale  the  Sofina 
electrical  group  of  Belgium  has  .sub¬ 
mitted  to  the  government  of  the  country 
first  named  a  propo.sal  to  expend 
$30,0()0,(K)0  for  this  purpose.  One  fea¬ 
ture  would  involve  doubling  tbe  power 
of  the  Imatra  hydro-electric  station. 
Tasmania,  Too,  Has  a  Shannon  Plant 
On  the  Shannon  River  in  Tasmania, 
.'\u.stralia,  a  hydro-electric  plant,  auto¬ 
matically  controlled  and  costing  $2,<XX),- 
()()(),  went  into  .service  recently.  It  was 
built  by  the  government  and  increa.ses 
the  potential  output  of  the  island’s 
hydro-electric  department  to  80,(K)0  hp. 
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The  Wyman  development  of  the 
Central  Maine  Power  Company 
on  the  Kennebec  River  near 
Bingham  adds  80,000  kva.  to  the 
electrical  resources  of  the  Pine 
Tree  State.  Nearly  7,000,000,000 
cu.ft.  of  water  can  be  stored  above 
the  135-ft.  dam,  which  drew 
heavily  upon  engineering  skill  in 
foundation  construrtion  by  the 
caisson  method. 


Maine’s 
latest  hydro 
in  action 


Fifty  thousand  kilowatts  of  hydro  energy  being 
dissipated  in  a  demonstration  log  drive  to  clear 
the  forebay.  Much  surplus  capacity  at  this  plant 
must  be  wasted  in  spilled  water  because  of  the 
law  prohibiting  exportation  of  such  power  into 
other  states. 


EDITORIALS 

L.W.W.MORROW 

Editor 


Tenney-New  England  Power  merger 
is  significant 

ROSPECTIVE  merger  of  the  Tenney  utility 
interests  near  Boston  with  the  New  England 
Power  Association  group  marks  another  impor¬ 
tant  step  in  the  gradual  unification  of  power  com¬ 
panies  in  the  Northeast.  So  far  as  can  be  seen, 
the  day  of  complete  New  England  service  cover¬ 
age  by  a  single  group  of  properties  is  still  far 
away,  but  the  trend  toward  centralization  of 
financial  control  is  unmistakable.  With  the  Bos¬ 
ton  Edison,  Hartford,  Lynn,  Bangor  and  New 
Haven  companies  leading  the  independents  and 
the  remaining  territory  pretty  thoroughly  occu¬ 
pied  by  six  major  holding-company  groups,  noth¬ 
ing  like  a  static  condition  appears  to  have  been 
reached,  and  further  alignments  may  be  antici¬ 
pated  in  due  course.  There  is  good  reason  to 
believe  that  all  New  England  could  be  served  by 
a  single  group  of  properties  if  necessary  and  ex¬ 
pedient;  but  able  management  resides  among  the 
independents  as  well  as  in  the  holding  organiza¬ 
tions  and  their  subsidiaries,  and  the  privilege  of 
serving  prosperous  territory  is  not  likely  to  be 
given  away  by  anybody. 

The  Tenney-New  England  Power  merger  will 
open  a  valuable  market  north  of  Boston  to  energy 
available  through  interconnection  w'ith  the  New 
England  Power  and  Edison  systems.  Engineer¬ 
ing  developments  of  interest  w'ill  be  required  to 
achieve  these  benefits,  and  in  due  time  consider¬ 
able  new  construction  wmII  have  to  be  done. 
Co-ordination  of  plant  operations  will  make  new' 
advances  leading  toward  ultimate  service  to  ex¬ 
tended  areas  at  lower  over-all  costs  and  conse¬ 
quent  public  gain.  The  addition  of  the  Tenney 
organization,  with  its  three  decades  and  more  of 
experience  in  handling  and  developing  local  prop¬ 
erties  under  centralized  management,  will  further 
strengthen  the  New’  England  Power  group.  The 
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merger  is  dictated  by  logical  reasons  as  w’ell  as  by 
financial  inducements,  and  full  advantage  will  no 
doubt  be  taken  of  the  opportunity  to  utilize  most 
effectively  the  united  personnel  and  equipment  of 
the  organizations. 

Elimination  of  radio  interference 
is  a  co-operative  task 

Radio  interference  has  been  somewhat  of  a 
thorn  on  the  stem  of  a  rosy  relationship 
between  pow’er  and  radio  interests.  Had  it  not 
been  tactfully  handled  in  local  situations,  it  might 
well  have  been  a  serious  and  unwarranted  handi¬ 
cap  to  public  good  will  and  economical  operation 
of  both  services.  Now  the  field  is  to  be  surveyed 
by  a  joint  committee  of  the  various  groups 
affected — utilities,  electrical  manufacturers,  radio 
manufacturers.  Listeners  to  the  broadcast  pro¬ 
grams  may  confidently  trust  their  interests  to 
this  composite  group. 

The  matter  has  many  ramifications,  and  unless 
these  shall  soon  be  explored  and  difficulties  re¬ 
solved,  it  is  not  unlikely  that  they  will  lead  to  a 
general  application  of  the  current  panacea  — 
“There  ought  to  be  a  law.”  If  any  laws  would 
run  the  risk  of  muddling  a  hopeful  situation,  it 
would  be  laws  against  radio  interference  framed 
on  a  prohibitory  concept.  The  subject  is  as  in¬ 
tricate  as  inductive  co-ordination.  A  wholesome 
and  almost  miraculous  example  has  been  set  by 
the  co-operative  effort  to  overcome  difficulties  in 
the  communication  sphere  without  legislative  pre¬ 
scription.  The  solution  of  the  radio  interference 
problem  should  be  allowed  to  proceed  along 
parallel  lines  and  not  be  precipitated  into  false- 
cure  channels  by  eager  and  selfish  minorities. 

Assurance  of  acceptable  reception  by  radio 
listeners  is  not  a  mere  matter  of  broadcast  power, 
nor  of  noise  levels,  nor  of  filtering  devices,  nor 
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of  power-system  maintenance,  nor  of  defects  in 
household  appliances.  It  embraces  all  these  and 
more.  I'o  accomplish  the  desired  results  the 
answer  must  start  from  a  set  of  definitions,  a 
system  of  units  and  measuring  technique,  and 
then  proceed  through  a  code  of  intergroup  ethics 
to  an  economic  balance  of  costs.  Such  a  treat¬ 
ment  will  give  the  best  chance  for  good  radio 
reception  compatible  with  cost  entailed  in  broad¬ 
cast  power,  design  of  sets,  improvement  in  house¬ 
hold  appliances,  maintenance  of  distribution  sys¬ 
tems  and  corrective  measures  all  along  the  line. 
If  there  “ought  to  be  a  law,”  let  it  wait  until  it 
can  be  shaped  to  conform  to  technical  and  eco¬ 
nomic  facts  and  proprieties.  Meanwhile  the 
public  should  have  access  to  such  facts  and  pro¬ 
prieties. 

Ar3ument  versus  declamation 

DKFKNSK  against  attack  is  a  primal  human 
instinct,  and  no  one  can  wonder  that  leaders 
in  the  light  and  power  industry,  disconcerted  and 
amazed  at  the  duration  and  bitterness  of  political 
and  newspaper  assaults  upon  it,  are  exhorting  its 
spokesmen  to  hit  back  and  are  pointing  the  way. 
Vet  caution,  prudence  and  coolness  are  the  fun¬ 
damentals  of  successful  defense,  and  if  the 
counseled  campaign  of  retaliation  is  to  consist 
largely  in  exchanging  epithet  for  epithet  and 
denunciation  for  denunciation,  it  had  better  not 
be  made.  For  young  partisan  orators  are  sure, 
like  Shylock,  to  better  the  instruction,  and  when 
they  meet  distortion  by  distortion  the  argument 
becomes  a  noise  and  the  judicious  are  compelled 
to  grieve. 

Such  time-honored  verbal  brickbats  as  “dema¬ 
gogue”  and  “blatherskite”  will  not  rout  the 
attackers,  and  the  air-cleaving  “communist,” 
“bolshevik”  and  “red”  will  boomerang  through 
their  own  ineptitude.  Nor  can  the  figmental 
barons  of  the  “Power  Trust”  be  annihilated  by 
confrontation  with  the  horrific  ghosts  of  Lenin 
and  Karl  Marx,  the  moth-eaten  effigy  of  Robes¬ 
pierre  or  the  raw  head  and  bloody  bones  of  Bela 
Run.  Like  the  Howers  that  bloom  in  the  spring, 
these  theatrical  properties  have  nothing  to  do 
with  the  case. 

d  o  zeal  declamation  may  be  pardoned,  but  in 
putting  down  mistaken  or  wrong-headed  antago¬ 
nists  a  plain  tale  is  to  be  preferred.  Fortunately 
most  of  our  utility  defenders  are  willing  to  trust 


to  one.  Standing  on  the  fabric  of  facts,  they  can 
afford  to  admit  that,  like  all  sublunary  things,  the 
light  and  power  industry  is  still  several  degrees 
this  side  of  perfection;  to  acknowledge  mistakes 
and  even  wrongdoing  on  the  part  of  a  few  of  its 
leaders;  to  refrain,  whatever  the  temptation,  from 
imputing  insincerity  or  stupidity  to  all  those  who 
make  it  an  object  of  attack;  to  assent  cheerfully 
to  the  charge  that  the  men  who  have  built  it  are 
not  philanthropists  exclusively  but  business  men 
also,  intent  on  making  two  dollars  grow  legit¬ 
imately  where  only  one  grew  before;  to  ask  only 
that  all  the  truth  be  educed,  that  the  two  sides 
have  an  equal  hearing,  that  no  company  be  con¬ 
demned  unheard,  that  reason,  not  passion,  prevail. 
Let  us  have  faith  in  the  American  voter — an 
eminently  conservative  person — and  also  in  the 
sober  second  thoughts  of  political  leaders  back 
from  the  stump  and  faced  by  the  realities  and 
responsibilities  of  office. 

Solid  cable  deserves  chance 
to  compete  with  oi  l-filled 

Nl'RODUCTION  of  a  radical  departure  in 
design  invariably  disturbs  the  existing  eco¬ 
nomic  balance.  Oil-filled  cables  have  established 
a  reputation  out  of  their  virtues  and  admirable 
performance.  They  have  largely  pre-empted  the 
field  above  66  kv.  They  have  encroached  on  the 
province  of  the  non-oil  cable.  Tests  simulating  or 
even  more  severe  than  daily  load  cycles  with 
cables  having  less  than  prevailing  thicknesses  of 
insulation  have  shown  acceptable  performance  in 
Commonwealth  Edison  Company  tests. 

The  conclusion  is  inescapable  that  insulation 
can  be  thinner  as  soon  as  manufacturers’  con¬ 
fidence  catches  up  with  test  facts  and  as  long  as 
caution  on  the  part  of  the  user  jibes  with  a  de¬ 
creased  margin  of  safety.  If  oil-filled  cables  can 
be  substantially  smaller,  the  parallel  progress  in 
the  non-oil  cable  should  also  justify  a  somewhat 
thinner  wall  of  insulation.  Thus  can  economic 
overlap  in  the  vicinity  of  66  kv.  be  resolved  more 
in  favor  of  the  non-oil  cable. 

I  he  performance  of  oil-filled  cable  has  been 
remarkably  good,  and  it  takes  courage  to  set  it 
aside  for  cable  not  incorporating  the  benefits 
which  oil  permeation  gives.  Nevertheless,  the 
pressure  is  always  toward  more  cable  transmis- 
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sion  in  city  radials,  and  especially  so  with  key 
generating  stations  outside  load  areas.  Conse¬ 
quently  any  freedom  of  play  of  the  physical  and 
economic  factors  which  fix  cable  diameters,  cable 
prices  and  costs  of  installation  will  operate  to  give 
power  delivery  the  chance  it  needs  to  match  the 
savings  made  in  recent  years  in  power  generation. 

Oil-filled  cable  demands  elaborate  measures  for 
confinement  of  oil  to  specific  cable  sections  as  well 
as  reservoirs  and  oil  piping.  P'or  the  moment  this 
oil  system  is  an  unavertable  adjunct  of  high-volt¬ 
age  cable.  However,  the  quicker  it  is  viewed  as 
a  dispensable  excrescence  and  high-voltage  cables 
are  made  as  self-sufficient  as  those  of  lower  volt¬ 
age,  the  quicker  will  all  cables  narrow  the  wide 
cost  disparity  between  them  and  open  wire  con¬ 
struction.  Research  knowledge  about  insulation 
and  grasp  of  the  elements  which  have  made  cable 
performance  a  matter  of  uncertainty  are  both 
nearing  the  point  where  more  confidence  in  mate¬ 
rials,  fabrication  and  handling  will  justify  less 
generosity  in  providing  tolerances  to  cover 
doubts. 


British  3rid  progresses 

PkOGRFlSS  of  the  British  grid  system  has 
been  rapid,  according  to  the-  recent  report  of 
the  Electricity  Commissioners  for  the  year  ended 
March  31,  193(3.  During  the  year  the  kilowatt- 
hour  production  was  10,400,000,000,  as  com¬ 
pared  with  9,323,000,000  in  the  previous  year, 
and  the  total  added  generating  capacity  was 
798,455  kw.,  including  six  important  new  gener¬ 
ating  stations. 

Increased  business  came  largely  by  reason  of 
tlie  domestic  load,  but  the  per  capita  consumption 
is  still  only  191  kw.-hr.  per  year.  High  domestic 
rates,  lack  of  promotional  rates  and  a  rather 
chaotic  distribution  and  sales  system  handicap 
rapid  development  of  domestic  business,  but 
steady  improvement  is  recorded,  and  in  Great 
Britain  as  in  the  United  States  the  attention  of 
the  electrical  Industry  has  as  its  center  the  corn- 
{)letely  electrified  home. 

The  Electricity  Commissioners  are  completing 
their  lines  and  stations  and  are  getting  proper 
co-ordination  between  local  authorities  and  them¬ 
selves.  In  Great  Britain  as  elsewhere  no  greater 
henefit  could  he  conceived  than  an  ample,  eco¬ 
nomical  and  universal  supply  of  electricity,  and 


this  is  coming  into  being  despite  tradition,  legal 
handicaps  and  stagnant  business.  Great  credit 
must  be  given  the  able  managers  and  engineers 
who  are  responsible  for  the  progress  of  the 
nation-wide  grid  that  will  In  time  bring  an  elec¬ 
trical  revolution  across  the  sea. 

Slowness  of  the  electron  tube 

Despite  the  fact  that  there  is  no  other  elec¬ 
trical  apparatus  that  performs  with  such 
time-shattering  abruptness  as  does  the  electron 
tube,  the  tube  has  none  the  less  a  quality  of  slow¬ 
ness.  This  lethargy  does  not  reside  In  the  device 
itself  but  in  the  spread  of  common  understanding 
of  the  uses  to  which  It  may  be  applied;  for  it  is 
true  that  the  tube  Is  entering  only  slowly  those 
fields  of  electrical  control  to  which  it  is  so  admir¬ 
ably  adapted. 

The  electron  tube  has  as  yet  been  accorded  no 
place  in  the  philosophy  of  the  control  salesman 
who  roams  about  through  Industry  seeking  loca¬ 
tions  and  duties  in  and  to  which  the  product  he 
sells  can  be  applied.  It  is  the  function  of  the 
salesman  to  show  the  prospective  user  where  and 
how  specific  devices  may  be  used.  The  customer 
probably  has  a  little  general  knowledge  of  the 
possibilities  of  the  electron  tube,  but  to  him  it  is 
still  something  in  development,  not  yet  far  enough 
along  to  be  included  among  his  practical  ideas  on 
electrical  matters.  It  is  the  duty  of  the  salesman, 
therefore,  to  acquaint  the  customer  with  specific 
possibilities  of  the  tube  in  the  customer’s  specific 
applications.  But  the  salesman  does  not  do  this, 
because  primarily  he  has  little  if  any  conception 
himself  of  electronic  engineering  and  his  factory 
executives  have  never  made  him  conscious  of  that 
lack  in  his  selling  equipment. 

The  reason  is  simple.  Almost  every  advance 
in  the  art  of  electrical  control  In  Industry  has  had 
its  origin  in  the  field,  not  in  the  plant  of  the  manu¬ 
facturer.  It  is  as  much  the  salesman’s  job  to  per¬ 
ceive  the  problems  of  his  field  and  present  them 
to  his  factory  for  solution  as  it  is  for  him  to  sell 
the  products  of  the  factory.  The  salesmen  have 
not  been  carrying  back  to  their  factories  sugges¬ 
tions  for  uses  of  electron  tubes,  and  naturally  the 
factories  do  not  produce  equipment  embodying 
those  suggestions.  F  rom  this  it  appears  that  it  Is 
up  to  the  wide-awake  control  salesman  to  take  a 
course  In  electronics. 
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Oil-Blast  Phenomena 


By  JOHN  D.  HILLIARD  ' 

Constiltiutf  Entfiucer 

Allis-Chalmcrs  Mauitfactiirini)  Company,  Mihvaukee,  IVis. 


THIlRR  are  several  ])ossil)le  types  of  the  so-called 
blast  oil  breakers,  each  having  its  own  peculiar 
operating  feature.  Thus  there  are : 

(a)  iLxplosion  chamber  breaker  with  solid  contact  rod. 
(h)  Explosion  chamber  breaker  with  tubular  contact 
nxl. 

(c)  (^il-l)last  explosion  chamber  breaker  with  solid 
contact  rod. 

( (1 )  Oil-blast  explosion  chamber  breaker  with  tubular 
contact  rod. 

(e)  To])  vented  ex])losion  chamber  breaker,  with  solid 
hkI.  although  hollow  rod  may  be  used. 

(f)  Deion  oil  breaker  and  other  blast  breakers  with 
si)ecial  operating  features. 

The  accompanying  figures  show  typical  elementary 
chambers  with  a  movable  contact  rod  M  in  three  posi¬ 
tions,  X.  V,  Z,  in  each  tyjie  of  breaker,  and,  to  simjilify 
matters,  all  consideration  of  leads,  chamber  insulation, 
stationary  contacts,  ojx'rating  mechanism,  tank  and  oil. 
etc.,  are  eliminated,  the  chamber  merely  being  conceived 
as  immersed  in  oil  in  the  oil  tank  and  having  a  small 
“bleed”  hole  in  its  top  to  permit  the  escape  of  trapped 
gas  after  interruption,  with  a  resulting  inflow  of  oil  which 
fills  the  chamber  preparatory  for  the  next  interruption. 

In  Fig.  1  is  .shown  the  standard  exjilosion  chamber 
breaker  with  a  solid  contact  rod,  such  as  was  made  fully 
25  years  ago  and  has  been  in  large  production  since  that 
time.  In  this  breaker  the  chamber  is  usually  of  metal 
and  is  made  to  resist  high  internal  stresses.  There  is  a 
proper  clearance  between  rod  M  and  throat  ojjening  to 
l)rovide  for  the  escape  of  oil  and  gas  until  the  rod  clears 
the  throat,  and  this  acts  as  a  safety  valve  and  prevents 
the  blowing  up  of  the  chamber. 

In  the  Y  sketch  the  gas  in  the  chamber  is  under  high 
pressure  and  the  oil  carried  along  by  the  gas,  due  to 
gravity  flow,  gas-oil  friction  and  pressure  gradient,  is 
atomized  as  it  is  projected  into  the  high-velocity  gas 
stream,  near  the  approach  to  and  in  the  throat.  The 
atomized  oil  acts  as  a  jet  condenser  to  cool  the  issuing 
gas  in  the  throat  and  beyond ;  moreover,  the  gas  stream 
is  })rojected  at  high  velocity  into  the  body  of  cold  oil 
below  the  chamber. 

*.SVc  also  paper  in  Electrical  World  of  May  2,  1931,  pages 

Avjy-.v/;. 


in  Circuit  Breakers* 


Functionins  of  prevaiiins  types  uti¬ 
lizing  oil-blast  action  reduced  to 
elementary  principles. 

Double  break  and  hollow  rod  aid 
curtailment  of  ionization. 


It  will  he  understood  that  prior  to  the  gas  being  given 
high  velocity  near  to  and  in  the  throat  the  arc  has 
acted  as  in  a  plain  break  breaker  under  high  pressure, 
and  just  as  the  plain  break  arc  will  show  widely  varying 
arc  lengths  at  interru])tion  under  as  near  identical  con¬ 
ditions  as  they  can  he  made,  so  the  arc  lengths  in  the 
case  of  chamber  interruption  vary  widely  in  length,  and 
many  times  the  circuit  is  interru])ted  before  the  end  of 
the  rod  has  reached  the  throat  ojiening.  In  the  case  of 
severe  conditions  for  interruption  the  arc  will  nearly 
always  he  drawn  out  of  the  chamber,  hut  the  total  arc 
length  in  such  case  is  always  much  less  than  would  have 
been  the  case  if  a  plain  break  breaker  had  been  used. 

In  the  Z  sketch  any  ionized  gas  originating  in  the 
“white  hot  spot”  on  the  end  of  contact  rod  M  is  blown 
away  through  the  throat  instead  of  ascending  to  the  main 
gas  body  to  maintain  conductivity,  as  was  the  case  in  the 
plain  break  breaker.  From  the  preceding  explanation 
it  would  appear  that  the  circuit  interruption  is  brought 
about  by  combined  cooling  and  turbulence  of  the  gas 
carrying  condensed  oil  vapor,  atomized  oil  and  solid 
carbon  molecules,  the  pre.sence  of  these  solid  jiarticles 
very  greatly  accelerating  the  neutralization  of  the  ions 
above  the  rate  obtainable  in  ])ure  gas  alone. 


Fig.  1 — Explosion  chamber  breaker 

(''oiitacts  separated,  gas  formed,  some  oil  ejected. 

Y.  Contact  rod  M  near  throat,  oil  has  been  ejected,  gas 
now  escaping  around  contact  rod. 

Z.  Rod  out  of  chamber,  gas  cooled,  oil  atomized  with 
full  vent  in  throat. 
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Fig.  2 — Effect  of  tube  replacing  rod 

X.  Small  gas  volume  formed,  oil  has  moved  down  the 
tube. 

Y.  Tube  end  approaching  throat,  Ras  ejected  throuRh  and 
around  rod  and  out  of  side  openins  at  U. 

Z.  Same  as  Fig.  1  (Z). 

It  is  difficult  for  the  writer  to  see  how  the  conception 
that  circuit  interruption  always  took  place  within  the 
chamber  originated,  as  the  break  distance  provided  ex¬ 
ternal  to  the  chamber  should  plainly  indicate  to  all  the 
sometime  drawing  of  the  arc  out  of  the  chamber  before 
interriqition. 

Whether  this  structural  embodiment  actually  inter- 
])oses  an  impervious  layer  of  oil  between  electrodes  so 
as  to  cause  interruption  is  a  debatable  question,  and 
rather  immaterial  to  the  user,  hut  it  is  hard  to  see  theo¬ 
retically  how  the  oil  can  he  consistently  so  interposed, 
and  one  must  conclude  that  interruption  is  brought  about 
largely  by  deionization  due  to  the  severe  blast  in  the  arc 
stream  at  the  throat  caused  by  the  expansion  of  the  gas 
under  compression  in  the  chamber  at  and  near  zero  cur¬ 
rent  value. 

Contact  acceleration  due  to  the  chamber  jiressure  act¬ 
ing  upon  the  contact  rods  operating  as  pistons  is  another 
feature  affecting  the  interrupting  efficiency.  The  total 
quantity  of  gas  generated  varies  with  the  arcing  dura¬ 
tion,  and  anything  which  decreases  this  quantity  of  gas 
also  decreases  the  pressure  within  the  oil  tank,  but  it 
may  or  may  not  decrease  what  is  of  perhaps  greater 
importance,  namely,  the  mechanically  reactive  stress 
applied  to  the  bushing  assembly,  but  more  on  this  point 
later. 

Tube  in  place  of  solid  rod 

The  only  difference  between  Fig.  1  and  Fig.  2  is  that 
a  tube  is  used  as  the  moving  contact  member  instead  of 
a  solid  rod. 

One  of  the  factors  affecting  the  efficiency  of  a  breaker 
is  the  sjieed  at  which  the  oil  and  gas  can  lie  evacuated 
from  a  chamber  equipped  with  a  given  size  throat.  It 
will  be  realized  that  the  speed  of  the  gas  and  oil  jet 
issuing  from  the  tube  or  throat  with  a  given  chamber 
pressure  varies  with  the  mass  of  the  moving  material 
within  the  tube  or  in  the  throat,  including,  of  course, 
the  accompanying  friction  loss,  and  anything  we  can  do 
to  reduce  this  mass  increases  the  speed  of  evacuation 
and  the  breaker  efficiency,  and  this  is  the  sole  reason 
for  the  side  opening. 

In  the  case  of  sketch  Y,  Fig.  2,  there  is  no  chance 
for  ionized  gas  from  the  “white  hot  spot”  on  the  end  of 
electrode  to  ascend  to  the  gas  volume  in  the  chamber, 
and  thus  maintain  an  ionized  conducting  path,  because 


the  high-speed  gas  and  oil  stream  flowing  over  the  edge 
of  the  tube  promptly  carries  it  out  of  the  chamber.  It 
will  be  found,  as  a  general  thing,  that  this  tube  contact 
construction  is  more  efficient  than  the  solid  rod  in  most 
breakers,  but  there  are  exceptions  to  the  rule. 

The  use  of  a  tubular  electrode  is  not  new’,  as  it  was 
patented  by  the  writer  so  long  ago  that  the  patents  ex¬ 
pired  several  years  ago. 

It  is  probable  that  this  Fig.  2  breaker  construction 
usually  interrupts  by  deionization  caused  by  the  gas  and 
oil  blast  just  as  it  did  in  Fig.  1,  but  there  is  a  greater 
chance  for  an  oil  film  formation  causing  interriqrtion 
than  in  Fig.  1. 

In  explosion  chamber  breakers  interrupting  large  cur¬ 
rents  the  rate  of  gas  generation  is  very  high,  which  means 
that  a  large  clearance  between  the  rod  and  throat  is  neces¬ 
sary  if  the  chamber  pressure  is  to  be  kept  within  reason  ; 
this  indicates  that  a  large  diameter  throat  must  lie  used, 
but,  as  was  shown  by  Prof.  J.  J.  Thompson  in  1906  and 
by  Dr.  Slepian  in  1928,  and  known  generally  by  those 
engaged  in  the  commercial  work  from  about  1920.  a 
small  opening  gives  a  more  efficient  interruption. 

In  breaker  design  it  is  a  case  of  balancing  the  chaml)er 
pressure  against  throat  and  rod  diameters  so  as  to  give 
efficient  interruption  and  not  endanger  the  safety  of  the 
chamber. 

This  large  throat  difficulty  was  surmounted  by  the 
writer  by  the  use  of  the  top-vented  explosion  chamljer. 

Top- vented  explosion  chamber 

In  this  construction  the  major  part  of  the  gas  gener¬ 
ated  in  the  chamber  is  spilled  through  openings  in  the 
top  of  the  chamber,  as  shown  in  Fig.  3. 

In  this  embodiment  the  throat  is  kept  small  and  effi¬ 
cient,  the  chamber  pressure  is  limited  to  that  necessary 
to  give  the  desired  electrode  acceleration  and  the  small 
throat  area  greatly  shortens  the  arc,  and  within  its 
applied  use  the  spilled  gas  does  no  harm. 

In  sketch  Z,  Fig.  3,  there  is  shown  a  blast  of  atomized 
oil  and  gas  issuing  from  the  throat :  thus  there  is  being 
deionized  at  the  throat  a  relatively  small  part  of  the  total 
gas  volume  generated  in  the  chamber  and  escaping  in 
the  path  of  the  current  flow. 

It  is  this  relatively  small  flow  of  gas  w’hich  must  main- 


Fig.  3 — Effect  of  top  venting 

X.  Clas  escape.s  through  top  opening,  reduei..  pressure. 

Y.  tia«  escaping  through  top  vents  and  around  throat 
opening. 

Z.  Small  portion  of  gas,  atomized  and  deionized,  in  path 
of  current  flow. 
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tain  conductivity  in  tlic  breaker  if  it  is  to  be  maintained, 
because  tliat  s])illed  at  the  top  is  not  thrown  aj^ainst  or 
in  the  ))ath  of  any  conductors  maintained  at  a  difference 
of  ])otential.  and  this  gas  in  its  passage  through  the  top 
chamber  openings  and  oil  body  above  the  chamher  is 
made  relatively  non-conducting  and  reaches  the  air  space 
alM)ve  the  oil  as  an  electrically  inert  gas  and  is  therefore 
not  capable  of  causing  a  grounding  of  the  circuit.  It  is 
evident  that  a  tubular  contact  member  could  be  used  in 
place  of  the  solid  rod  shown,  in  which  case  it  would  act 
as  in  Fig.  2. 

Because  of  the  top  venting  the  same  small  throat 


Fig.  4 — Oil  blast  with  two  arcs 


X.  Arc'inp  in  Ka«  spaces  C  and  E  between  two  sets  of 
contact.  External  pressure  on  gas  volume  E. 

Y.  <5as  and  oil  being  ejected. 

Z.  Blast  extinguishing  the  arc. 

diameter  can  be  used  with  either  the  solid  rod  or  tube, 
as  a  large  clearance  is  not  needed  in  order  to  hold  down 
the  chamher  ])ressure. 

It  is  debatable  theoretically  whether  the  solid  rod  or 
tube  would  be  more  efficient  in  this  embodiment.  The 
solid  rtxl  could  have  the  smaller  diameter,  and  therefore 
the  smaller  throat  with  a  given  clearance,  with  a  resulting 
increasing  efficiency.  On  the  other  hand,  the  gas  from 
the  “white  hot  s])ot’’  would  more  readily  be  swept  down 
the  tube  and  out  of  the  way,  and  thus  not  be  able  to 
affect  the  <legree  of  ionization  of  the  gas  in  the  arc  path. 

Both  contacts  are  very  efficient  and  in  my  o])inion  it 
will  matter  little  which  is  used. 

The  top-vented  embodiment  offers  more  chance  for 
an  oil  film  interposition  than  those  ])reviously  cited  be¬ 
cause  of  the  smaller  (juantity  of  oil  ejected  before  inter¬ 
ruption.  leaving  a  relatively  large  body  of  oil  available 
to  cover  the  nxl  end.  This  tyi)e  of  breaker  also  permits 
the  use  of  a  smaller  chamher  diameter  for  a  given  inter¬ 
ruption,  with  a  resulting  smaller  tank  diameter  and 
length  :  in  short,  it  is  a  more  efficient  breaker  within  its 
s])here  of  ojx'ration. 

The  oil-blast  breaker  of  1921 

riie  oil-blast  breaker  was  invented  by  the  writer  in 
1921.  It  differs  from  previous  blast  types  of  breakers 
in  that  there  are  two  inde])endent  arcs  drawn  in  each 
chamber,  the  arc  first  drawn  serving  to  generate  gas  and 
supply  a  pressure  to  drive  oil  upon  the  second  arc  where 
interruption  is  to  be  effected. 


In  Fig.  4  this  breaker  is  shown  with  a  solid  contact 
rod  M.  In  operation  the  contacts  forming  gas  volume  C 
are  separated  to  a  definite  distance  before  the  contacts 
forming  gas  volume  E  separate,  which  latter  contacts 
continue  to  increase  in  separation  until  the  circuit  is 
interrujjted. 

The  gas  volume  C  is  trapped  in  the  chamber  and  ke]jt 
separate  from  gas  E.  Gas  C  cannot  escape  except  through 
the  small  “bleed”  hole  provided  to  effect  refilling  of  the 
chamber  with  oil  after  an  interruption  preparatory  to  the 
next  interrupting  operation, 

Succes.sive  half  cycles  of  arc  at  a  given  current  flow 
add  a  definite  amount  of  gas  to  the  volume  C  and  provide 
for  a  continuously  increasing  pressure  available  to  act 
ujxjn  gas  volume  E. 

The  pressure  in  gas  volume  C  (Fig.  4)  will  act  to 
affect  the  volume  of  gas  in  E,  and  as  soon  as  the  rate 
of  gas  generation  in  E  is  less  than  the  rate  of  escape  of 
E  to  the  outside  of  the  chamher  the  jjressure  from  C 
will  close  in  the  oil  walls  surrounding  gas  volume  E. 

The  closing  in  action  does  not  wait  for  the  zero  value 
of  current  wave  to  arrive,  but  commences,  as  stated  above, 
as  soon  as  pressure  in  E  is  less  than  pressure  in  C.  The 
closing  in  of  the  oil  is  therefore  not  a  question  of  a  few 


Fig.  5 — Oil  blast  with  hollow  rod 


milliseconds,  but  may  be  of  the  nature  of  the  time  repre¬ 
sented  by  perhaps  one-quarter  of  a  half  cycle. 

The  rate  of  exhaust  of  the  gas  from  the  chamber  is 
extremely  high  because  of  the  small  mass  of  the  gas 
(hydrogen)  and  the  high  pressure  in  the  chamher. 

The  result  of  the  preceding  action  is  the  closing  in 
of  the  oil  on  the  gas  volume  E  until  there  is  only  an 
extremely  small  gas  core  B  in  the  original  gas  volume  /f. 
which  in  itself  means  rapid  deionization,  followed  by  the 
eventual  filling  in  with  oil  of  the  space  previously  occu¬ 
pied  by  the  gas  at  or  near  the  zero  of  a  current  wave. 

It  should  be  remembered  that  as  we  approach  the  time 
of  zero  current  flow  the  oil  inflow  has  aetjuired  consider¬ 
able  velocity  because  of  the  time  available  for  its  accelera¬ 
tion  as  represented  by  the  assumed  quarter  of  a  half 
cycle  of  wave. 

If  the  arcs  restrike,  the  pressure  generated  in  E,  he 
cause  of  its  greater  arc  length,  drives  back  the  oil  and 
recompresses  the  gas  in  C,  where  gas  is  also  being 
simultaneously  generated  ;  this  C  gas  again  expands  and 
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acts  on  E  as  soon  as  the  pressure  in  E  is  sufficiently 
reduced  by  gas  outflow  and  rate  of  generation. 

We  have,  therefore,  alternate  expansion  and  contrac¬ 
tion  in  gas  volumes  C  and  E,  with  a  resulting  surging 
of  the  oil  back  and  forth  until  the  circuit  is  interrupted. 

It  will  be  noted  that  the  above-described  action  is  dif¬ 
ferent  from  that  in  the  standard  explosion  chamber 
breaker,  where  there  is  alternate  generation  and  exhaus¬ 
tion  of  the  gas  but  no  appreciable  closing  in  action  of 
the  surrounding  oil  body  to  effect  a  decrease  in  the 
volume  of  space  occupied  by  the  gas. 

In  Fig.  5  is  shown  the  same  breaker,  except  that  a 
hollow  contact  rod  is  used,  preferably  slotted  to  allow 
greater  acceleration  of  the  material  evacuated  from  the 
chamber,  thus  effecting  more  ])rompt  interruption  of  the 
circuit. 

For  easy  interrupting  conditions  the  use  of  the  tubular 
contact  member  should  assure  interruption  while  the 
member  is  still  in  the  throat,  but  for  more  severe  condi¬ 
tions  I  would  expect  the  member  M  to  be  entirely  with¬ 
drawn  from  the  chamber  at  the  instant  of  interruption. 

In  the  construction  as  outlined  it  is  quite  probable  that 
there  is  the  actual  insertion  of  a  plug  of  oil  which  raises 
the  dielectric  strength  in  the  arc  path  so  as  to  assure 
interruption,  but  whether  or  not  it  in  all  cases  actually 
does  this  is  immaterial,  as  it  is  certain  that  the  back-and- 
forth  pulsation  of  the  chamber  oil  acts  to  increase  the 
dielectric  strength  of  the  material  in  the  arc  path  and  thus 
brings  about  interruption,  which  is  the  end  in  view. 
In  short,  metho<ls  and  means  are  of  fully  as  great  im¬ 
portance  as  theories,  which  may  or  may  not  be  correct. 

▼ 

Staggered  Expansion  Makes 
Power  Interchange  Economical 

Interchange  of  power  between  utilities  and  industrial 
])lants  on  a  sound  economic  basis  of  advantage  to  both 
parties  is  greatly  facilitated  by  a  full  recognition  of  the 
factors  which  enter  to  delay  investment  by  either  party 


and  make  surplus  capacities  controllable.  W.  B.  Skinkle 
of  the  United  States  Steel  Corporation,  Pittsburgh,  at 
a  recent  joint  meeting  of  the  .A.I.E.E.  and  Association 
of  Iron  and  Steel  Electrical  Engineers,  called  attention 
to  these  factors  and  enumerated  five  principal  situations 
which  lead  to  the  interchange  negotiations: 

1.  Firm  power  in  either  direction  at  any  time. 

2.  Surplus  available  due  to  excess  capacity  in  plant  of 
either  party. 

3.  Dump  power  on  purchaser’s  peak. 

4.  Dump  power  off  purchaser’s  peak. 

5.  Emergency  power  from  either  to  the  other. 

In  ascertaining  the  periods  when  such  types  of  power 
are  available  one  must  have  regard  for  the  correlation 
of  the  increments  of  capacity  added  to  the  two  systems 
as  their  respective  demands  grow.  Taking  the  utility 
alone  for  a  moment,  the  increments  occur  at  intervals 
and  in  steps  which  establish  a  considerable  kilowatt-year 
burden  of  carrying  charges  on  surplus  capacity.  Any 
postponement  of  the  assumption  of  this  burden  and 
opportunity  to  devote  the  existing  surplus  to  revenue 
production  or  even  to  purchase  firm  power  from  an 
industrial  are  justification  for  a  receptive  attitude  toward 
interchange  of  energy  with  the  industrial. 

Considering  an  industrial  plant  of  some  magnitude, 
such  correlation  offers  attractive  possibilities  in  all  these 
respects.  Its  stepped  graph  of  capacity  increases  to 
meet  load  growth  will  be  comj)arable  to  that  of  the 
utility,  although  the  rate  of  increase  may  be  substantially 
different.  A  correlation  of  these  two  expansions  in  such 
a  way  that  they  are  definitely  staggered  discloses  the 
potentiality  which  the  developments  hold  for  common 
benefits  to  both  parties.  It  is  very  evident  that  any 
contractual  relationship  must  possess  a  high  degree  of 
flexibility  and  minimized  restraint  if  these  potential 
economic  advantages  are  not  to  be  inhibited  by  rigidity 
in  the  contract.  The'  point  is  not  so  much  that  the 
expanded  plants  can  be  controlled  in  accordance  with  a 
predetermined  schedule  of  added  capacities  as  that  proper 
observance  of  the  possibilities  contained  in  proper  cor¬ 
relation  requires  a  contract  that  gives  freedom  of  action 
to  those  who  are  delegated  to  execute  it  with  maximum 
benefit. 


(a)  Normal  capac¬ 
ity  growth  of  util¬ 
ity  or  industrial 
alone. 

(b)  Correlated 
growth  of  utility 
and  industrial 
plants.  Availability 
of  firm  power  from 
industrial  plant  in  ^ 
interval  4,  5  per-  ^ 
mits  postponement  o 
of  utility  invest-  J 
ment  for  increased  ~ 
capacity  and  saves  ac 
carrying  charge 
proportional  to  area 
XWKM.  Similar 
saving  accrues  to 
industrial  in  inter¬ 
val  6,  7. 


Firm,  dump  and  surplus  power 
availability  dependent  on  stag¬ 
gered  capacity  increments 
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Variable- 

frequency 

motor- 

generator 

sets 

supplying 
power 
to  run-out 
table 

roll  motors 


By  STRICKLAND  KNEASS 

Chief  Engineer  A.  M.  Byers  Company 


of  Run-Out  Tables 


TUI’!  run-out  table  rollers  on  the  14-in.-to-9-in. 
skelp  mill  of  the  A.  M.  Byers  Company  are  driven 
by  80  motors  rated  hp.,  117/318  volts, 

13.3/36.1  cycles,  256/700  r.p.m.  The  motors  are  totally 
inclosed  and  have  a  tai)ered  roll  mounted 
directly  on  the  shaft  extension  on  both 
sides.  All  motors  are  provided  wdth  Tim¬ 
ken  roller  bearings,  lubricated  from  the 
end  of  the  roller  through  a  hole  in  the 
shaft. 

For  supplying  these  motors  there  are 
provided  two  motor-generator  sets,  each 
consisting  of  a  30/90-kva.,  117/318-volt. 


three-])hase,  13.3/36.1 -cycle,  399/1.080-r.p.m.  alternat¬ 
ing-current  generator  driven  by  a  40/75-hp.  adjustable 
.s])eed  direct-current  motor.  One  set  supplies  all  roll 
motors,  the  other  set  being  kept  as  a  spare. 


Table  motors  on  the  20-in.-to-l6-in,  skelp 
mill  showing  the  breakers  mounted 
below  each  motor 


Control  panels  for  control  of  four  variable- 
frequency  motor-generator  sets  furnishing 
power  to  run-out  table  roll  motors 


The  run-out  table  rollers  on  the  20-in. -to- 
16-in.  skel])  mill  are  driven  by  65  motors  rated 
i/i  hp..  110/220  volts.  10/20  cycles.  144/28<S 
r.p.m.  The  rollers  on  this  table  were  too 
long  to  be  mounted  on  the  motor  shaft  so  an 
overhung  construction  was  used  in  which  the 
rotor  of  the  motor  is  pressed  on  the  roller 
shaft  extension  and  the  stator  with  dummy 
end  bell  is  bolted  to  the  roll  bearing  housing. 
Two  motor-generator  sets  are  ])rovided  for 
this  table,  one  being  used  as  a  sjiare.  ICacb 
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set  consists  of  a  60/120-kva.,  llQ/220-volt,  three-phase, 
10/20-cycle,  300/600-r.p.ni.  alternating-current  gener¬ 
ator  driven  by  a  50/90-hp.  adjastable-si^eed  direct- 
current  motor. 

The  control  for  these  tables  is  designed  to  take  care 
of  any  possible  trouble  which  might  occur  without  put¬ 
ting  the  table  out  of  commission.  A  motor  control  panel 
is  provided  for  each  motor-generator  set.  In  case  of 
trouble  to  one  set  or  control,  a  change-over  switch  is 
thrown  connecting  the  generator  of  the  spare  set  to  the 
bus  and  operation  is  continued.  In  addition  to  the  motor 
and  generator  panels,  a  feeder  panel  is  provided  for 
each  table  mounting  three  three-pole  carbon  circuit 
breakers.  The  table  motors  are  arranged  in  three  cir¬ 
cuits,  every  third  motor  being  in  one  circuit  and  fed 
through  one  of  the  circuit  breakers  on  the  feeder  panel. 
In  case  trouble  should  occur  to  any  feeder,  its  circuit 
breaker  opens,  but  two-thirds  of  the  roll  motors  are  still 
in  service. 

An  unusual  feature  is  the  use  of  small  three-pole 
inclosed  circuit  breakers  with  overload  trip  on  each 
motor.  In  the  past  it  has  been  general  practice  to  use  a 
fuse  block  or  thermal  cutout  for  each  motor.  This  has 
the  disadvantage  that  one  fuse  or  cutout  blows  the 
motor  will  continue  running  on  single  phase.  With 
these  three-pole  breakers  the  motor  is  entirely  removed 
from  the  line.  There  are  no  thermal  elements  to  renew, 
the  breaker  being  reset  by  moving  the  handle  to  the  ex¬ 
treme  “off”  position  and  then  to  the  “on  ”  position.  The 
equipment,  motors  and  motor-generators  were  supplied 
by  the  Westinghouse  Electric  &  Manufacturing  Company. 

On  this  installation  the  advantages  of  individual  drive 
were  so  well  recognized  that  group  drive  was  not  con¬ 
sidered.  Among  the  advantages  of  individual  drive  are 
the  following: 

1.  Greater  reliability. — With  group  drive,  the  failure 
of  the  motor  or  any  gear  or  shaft  will  put  the  table  out 
of  operation.  With  individual  drive  the  failure  of  a 
driving  motor  af¬ 
fects  only  one  roll. 

Several  motors  can 
fail  without  having 
any  effect,  except 
somewhat  increas¬ 
ing  the  load  on  the 
remaining  motors. 

2.  Greater  fle.vi- 
lulity.  —  Individual 
drive  permits  cut¬ 


ting  out  of  service  rollers  found  unnecessary  on  certain 
schedules.  If  any  change  in  the  table  must  be  made,  it 
is  an  easy  matter  to  add  or  remove  a  few  rollers. 

3.  Reduce  maintenance. — Experience  has  shown  that 
individual  roll  motors  give  very  little  trouble  and  that 
maintenance  costs  are  very  low.  There  are  only  two 
bearings  on  each  roller  unit  and  there  are  no  shafts  or 
gears  to  keep  lubricated. 

▼ 

Los  Angeles  Theater  Adopts 
Preset  Proportional  Dimming 

Flexibility  of  lighting  control  is  obtained  by  the 
thermionic  control  incorporated  in  the  switchboard  re¬ 
cently  installed  in  the  new  Los  Angeles  Theater,  Los 
Angeles,  Calif.,  and  manufactured  by  the  Westinghouse 
Electric  &  Manufacturing  Company.  By  means  of  this 
control  the  lighting  for  five  scenes  is  set  up  in  advance, 
a  smooth  change  of  light  from  scene  to  scene  at  a  con¬ 
trolled  rate  is  obtained  and  proportional  dimming  is 
accomplished  by  the  use  of  a  master  switch.  Pro|X)rtional 
dimming  means  that  two  or  more  circuits  at  different 
settings  of  intensity  maintain  their  same  relative  brilliance 
while  being  dimmed. 

The  control  apparatus  required  for  each  circuit  con¬ 
sists  essentially  of  a  dimming  reactor,  thermionic  tubes 
and  a  system  of  small  potentiometers.  The  alternating- 
current  coils  of  the  reactor  are  connected  in  series  with 
the  lamp  load,  whose  current  is  directly  dejiendent  on 
the  direct-current  saturation  current  of  the  reactor,  which 
current  is  supplied  by  the  thermionic  tul)es.  These  tubes 
are  controlled  by  the  potentiometers  on  a  steel  panel 
switchboard.  The  thermionic  tul)es  and  the  dimming 
reactors  are  mounted  in  what  is  called  the  “reactor  rack.” 


Potentiometers  on 
steel  panelboard 
control  theater 
lights 
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A  Picture  or  1,000  NX/ords? 

By  HARRY  REID 

Chairman  Public  Relations  Section,  N.E.L.A. 

A  vivid  dramatic  cartoon  appeared  in  a  newspaper* 
recently.  In  the  center  was  the  sinister  figure  of  an 
octojHis.  His  tentacles  stretched  out  in  all  directions. 
In  each  tentacle  was  wrapped  the  flabby  figure  of  a  man 
in  to])  hat  and  morning  coat.  Across  the  octopus  was 
written  the  worlds  “Holding  Company.”  Each  of  the 
little  men  was  labeled  “Dummy  Power  Company.”  It 
is  a  vivid  image,  which  imprints  itself  vividly  in  your 
mind. 

Here  is  an  unfair  and  misleading  charge  against  our 
industry.  It  is  an  exam])le  of  the  highly  colored  false¬ 
hoods  which  are  constantly  being  placed  l)efore  the  jHiblic 
by  certain  editors  and  orators. 

How  are  we  going  to  answer  such  attacks? 

Take  the  cartoon  I  have  cited,  for  example.  In 
answering  it,  we  are  tempted  to  tell  the  ])ublic  how 
holding  companies  have  im])roved  the  credit  of  their 
subsidiaries :  lowered  rates  through  reduced  financing 
costs ;  ])rovided  skilled  engineers,  accountants  and  oper¬ 
ators,  effecting  lower  rates  and  improved  service  through 
increased  efficiency  and  brought  about  interconnection 
of  o])erating  companies,  thereby  reducing  operating  costs. 

But  if  we  say  these  things,  as  I  have  just  said  them, 
the  image  of  the  octopus  will  still  remain  in  the 
minds  of  millions  of  people.  That  cartoon  was 
vivid,  dramatic,  and  easy  to  understand.  But  the 
words  I  have  been  using  are  for  the  most  part 
abstract  and  technical. 

They  are  taken  from  the  specialized  legal,  engineering 
and  financial  language  of  our  business.  They  are 
words  which  should  be  used  in  addressing  grou])S  of 
|)eoj)le  trained  in  business  and  economics.  But  we  are 
trying  to  get  our  message  through  to  25,000,000  people, 
many  of  whom  have  little  or  no  business  experience. 

Your  own  experience  will  show  you  what  we  are  up 
against.  If  you  are  an  engineer,  what  is  your  reaction 
to  a  long  legal  document,  filled  with  its  involved  “where¬ 
ases”  and  “aforesaids”  ?  And  those  of  you  who  are 
lawyers,  what  is  your  reaction  to  an  engineering  report 
with  all  its  talk  of  kilovolt-ami)eres  and  phase  displace¬ 
ment?  Confusion  and  bewilderment,  in  either  case. 

Yet  you  are  trained  and  experienced  in  this  business. 
Now  think  of  the  average  newspaj^er  reader,  who  is  also 
our  average  household  customer.  It  is  easy  to  see  how 
bewildering  he  must  find  our  technical  language  as  a 
whole,  where  the  words  of  the  engineer,  the  lawyer,  the 
accountant  and  the  rate  expert  are  all  piled  on  top  of 
each  other.  The  average  housewife  has  a  vocabulary  of 
only  2.500  words.  Do  you  suppose  that  this  vocabulary 
includes  such  w'ords  as  “rate  base,”  “increment  cost.” 
“service  charge.”  “reproduction  cost,”  “fair  return,"  or 
even,  for  that  matter,  “kilowatt-hour”? 


*Piiblishc(l  by  a  nciospaper  chain  tohich  prints  nctvspapers  in 
23  cities  in  the  I'nited  States,  from  Boston  to  Atlanta,  from  Seat¬ 
tle  to  San  Antonio.  It  reaches  more  than  5,500,000  families  in 
this  country. 

h2 


We  know  the  meanings  of  these  words  because  we 
are  paid  to.  It  is  our  job.  But  what  of  the  other 
men  and  women?  They  have  their  jobs  to  think 
about.  When  they  talk  they  are  going  to  talk 
about  their  work,  their  hobbies,  their  homes,  and 
their  families.  They  are  not  going  to  waste  any 
more  time  talking  about  us  than  they  can  pos¬ 
sibly  help. 

What  is  the  result?  Look  at  our  average  customer  on 
his  front  ]K)rch  some  night  after  supper.  He  is  turning 
through  the  pages  of  his  evening  paper.  On  one  page 
he  sees  a  cartoon  attacking  the  electric  industry.  It  is 
vivid,  dramatic,  interesting.  It  show's  a  fat  man  with  a 
dollar  sign  on  his  vest,  sitting  on  top  of  a  little  man, 
called  the  Common  People.  He  quickly  grasps  the  idea, 
for  he  can  take  it  in  at  a  glance.  And  it  sticks  in  his 
mind. 

Now  supjiose  that  he  turns  the  page  and  finds  an  article 
defending  the  industry.  He  glances  at  it,  and  if  it  in¬ 
terests  him,  he  w’ill  read  it.  But  if  it  does  not  interest 
him.  if  it  is  full  of  dry  statistics  and  long  words  which  ‘ 

he  does  not  understand,  what  does  he  do?  Quite  natu-  ^ 
rally  he  turns  the  page  to  set*  what  the  Gumps  are  u]) 
to  that  evening,  or  w'ho  is  leading  in  the  National  League. 

"One  picture  is  better  than  a  thousand  words,” 
some  one  said  many  years  ago.  This  remark  is  as 
true  today  as  it  ever  was.  And  it  has  special  sig-  ■' 

nificance  to  those  of  us  who  are  engaged  in  public 
relations  work. 

The  human  mind  responds  to  pictures,  whether  they  j 
are  drawn  with  lines  or  painted  with  w'ords.  Here  is  a 
fact  w’hich  w'e  must  recognize,  a  fact  rooted  deep  in 
human  nature.  Throughout  the  year  ahead  we  must  con-  i 
•stantly  ask  ourselves  this  question;  Are  we  speaking  in  I, 
such  a  way  as  to  make  ourselves  understood  ?  [ 

W’e  must  speak  the  language  of  our  customers.  WT 
must  translate  our  technical  terms  into  language  which  ! 
they  will  understand.  It  is  not  enough,  for  example,  to 
publish  an  advertisement  stating  that  electricity  is  chea])  ■ 
because  “the  average  household  rate  has  been  reduced  31  ■ 

per  cent  between  1913  and  1930  and  now  stands  at  5.95  ’ 

cents  ])er  kilowatt-hour.”  Such  a  statement  is  lifeless  i 
and  unreal.  But  translate  it  into  terms  from  the  cus-  “ 
tomers’  own  experience.  S])eak  of  electricity  in  terms 
of  a  .stick  of  gum,  a  package  of  cigarettes,  or  an  ice  cream 
soda.  Show'  how  much  work  a  given  ajipliance  will  do 
for  the  cost  of  any  one  of  these  everyday  articles.  Do 
this,  as  certain  com])anies  have  done,  and  your  cus¬ 
tomers  will  quickly  realize  the  true  chea])ness  of  elec¬ 
tricity.  You  are  s])eaking  to  them  in  pictures,  in  images.  I;; 
and  they  will  understand  you. 

So  in  every  message  to  your  customers.  Speak  of 
taxes  as  a  percentage  of  gross  revenues,  and  they  will  • 
think  very  little  about  it.  But  translate  taxes  in  terms  r| 

of  new  schools  and  new  roads,  and  they  will  appreciate  | 
at  once  the  constructive  part  you  are  jdaying  as  a  citizen. 
S])eak  of  a  service  charge  as  a  legal  return  on  the  cajiital 
investment  needed  to  serve  your  customer,  and  he  will 
go  right  on  grumbling.  But  translate  it  in  terms  of  the  a 
lease  which  he  must  sign  for  his  house,  and  the  rent  ■ 
which  he  pays,  and  he  is  much  more  likely  to  understand  ' 
the  justness  of  the  charge.  | j 
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Co-operative 

Industrial  Research 


By  JOHN  B.  WHITEHEAD 

Dean  School  of  Etufinceriny, 

Johns  Hopkins  I'niversity 


Support  for  research  very  small. 

Industrial  research  needs  scientific 
background. 

New  developments  coming  from 
scientific  researches  chiefly. 

Business  in  mass  should  support  and 
benefit  from  research. 


Research  is  the  channel  through  which  we  have 
the  steady  advance  of  knowledge,  the  increase  in 
.  the  conveniences,  comforts  and  economies  of  liv¬ 
ing  and  in  the  consequent  e.xpansion  of  industry  and 
business,  the  ultimate  agencies  through  which  the  results 
of  research  are  made  available  to  mankind.  Scientific 
research  on  all  accounts  is  well  worth  while.  The  realiza¬ 
tion  of  this  is  reflected  in  the  remarkable  increase  in  the 
number  and  type  of  agencies  engaged  in  research. 
Originally  confined  chiefly  to  university  laboratories,  we 
now  find  independent  foundations  whose  only  pur])ose 
is  the  encouragement  of  research,  national  societies  and 
governmental  agencies  supporting  and  prosecuting  re¬ 
search,  and  particularly,  as  the  chief  topic  of  this  brief 
article,  an  increasing  number  of  co-o])eratively  supi)orted 
research  undertakings. 

The  few  years  since  the  opening  of  the  present  cen¬ 
tury  have  been  noteworthy  for  the  increasing  realization 
by  business  and  industry  of  the  importance  of  research 
to  their  growth,  their  ex])ansion  and  their  profits.  Busi¬ 
ness  and  industry  are  the  normal  channels  through  which 
the  results  of  research  are  i)ut  into  concrete  form  and 
its  benefits  made  available  to  society.  The  results  are  a 
<lual  stream  of  profits,  shared  in  by  both  public  and  in¬ 
dustry.  The  public  enjoys  increased  comforts,  con¬ 
veniences  and  lower  ])rices.  Through  increased  business 
based  on  the  continuous  offerings  of  the  results  of  re¬ 
search.  industry  and  business  appear  as  the  dispensing 
agents  with  a  steady  and  very  tangible  money  return 
from  quantity  production  and  sales.  Moreover,  the 


enjoyed  as  the  result  of  foregoing  research.  University 
laboratories,  the  cradles  and  training  centers  for  research, 
rarely  have  ade(|uate  su])])ort.  Governmental  labora¬ 
tories  notoriously  have  niggardly  ai)])ropriations.  Re¬ 
search  foundations  cannot  encourage  more  than  a  frac¬ 
tion  of  the  ojqwrtunities  they  see.  A  few  industrial 
laboratories  only  seem  to  have  all  they  need,  hut  these 
may  rather  serve  as  examples  of  the  rewards  and  busi¬ 
ness  success  in  sight  for  those  who  will  do  likewise. 

What,  then,  is  the  answer  to  this  situation,  and  why 
is  not  greater  sui)port  of  research  forthcoming  ?  The 
ultimate  im])ortance  of  research  to  all  progress  will  prob¬ 
ably  be  granted  by  all  industrial  executives.  It  is  obvious 
that  business  and  industry,  deriving  therefrom  the 
greatest  financial  return,  should  be  the  principal  contrib¬ 
utors  to  the  support  and  e.x])a.ision  of  research  activity. 
Yet  it  is  equally  obvious  that  the  contribution  of  industry 
and  business  in  general  to  the  support  of  research  is 
ridiculously  small,  if,  as  it  should  be,  research  is  to  be 
considered  a  normal  and  important  part  of  industrial 
activity. 

One  very  important  factor  which  doubtless  contributes 
to  the  ap])arent  hesitation  of  industry  to  inaugurate  re¬ 
search  as  a  major  activity  is  the  uncertainty  of  successful 
outcome  and  of  results  of  commercial  value.  In  industry 
money  expended  must  show  a  reasonably  clear  and  quick 
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return.  It  is  a  well-known  fact,' however,  that  in  indus¬ 
trial  enterprise  large  sums  of  money  have  often  been  ex¬ 
pended  on  ex})eriment  and  development  which  have 
yielded  little  or  no  practical  results,  and  which  therefore 
must  thus  stand  as  a  loss.  Research,  from  its  very  ex¬ 
ploratory  character,  can  never  give  absolute  promise  of 
useful  outcome,  and  unless  carefully  conceived  and 
guided  it  may  often  come  to  nothing.  Moreover,  the 
word  research  has  been  terribly  abused,  and  it  frequently 
covers  a  blind  program  of  uninformed  cut-and-try 
method  and  aimless  searching  for  something  new  or 
I>etter,  wdiich  is  doomed  to  failure  in  advance.  The 
scej)ticism  of  many  an  executive  as  to  the  value  of 
industrial  research  is  based  on  costly  experience  of  this 
kind. 

Divisions  of  research  activities 

On  the  other  hand,  there  is  abundant  evidence  that  in 
the  hands  of  a  com|ietent  and  well-informed  scientific 
staff  the  most  promising  lines  of  investigation  may  be 
chosen,  profitless  exi)eriment  soon  recognized  and  the 
full  benefit  of  intelligent  research  realized.  The  legiti¬ 
mate  field  of  scientific  research  may  be  roughly  sub¬ 
divided  as  follows:  (a)  Tbe  discovery  of  new  facts, 
(b)  the  experimental  study  of  these  facts  and  the  devel¬ 
opment  of  new  theories  and  new  knowledge,  (c)  the 
application  of  such  new  facts  and  knowledge  to  increased 
economies,  conveniences  and  comforts  for  man.  In  the 
two  first  of  these  fields  we  find  the  so-called  pure  re¬ 
search  worker,  tbe  scientist  who  is  interested  in  the  pur¬ 
suit  of  knowledge  for  its  own  sake.  This  tyj)e  of  worker 
is  found  in  the  university  and  those  other  laboratories 
founded  by  independent  foundations  for  the  prosecution 
of  pure  research.  To  the  worker  in  this  field  it  makes 
little  or  no  difference  whether  or  not  the  results  of  re¬ 
search  may  have  practical  application.  In  many  cases 
they  do,  but  this  is  only  incidental,  and  the  concern  and 
reward  of  this  worker  consists  only  in  the  answ'er  to  the 
question  whether  or  not  an  addition  has  been  made  to  the 
sum  of  human  knowledge.  The  third  division  is,  how¬ 
ever,  tbe  very  practical  field  in  which  industrial  research 
has  its  great  opix)rtunity,  for  here  the  discoveries  and 
theories  of  pure  research  point  the  way  to  new  methods 
and  new  materials,  as  improvements  on  the  old.  It  is  of 
tbe  greatest  importance,  however,  to  realize  that  this 
type  of  research  is  fundamentally  related,  in  its  promise 
of  value,  to  the  more  purely  scientific  research  which 
deals  with  new  knowledge  and  new  theories.  The  two 
cannot  be  separated.  Industrial  research,  with  its  eco¬ 
nomic  necessity  for  successful  outcome,  must  learn  this 
lesson  first  of  all. 

Industrial  research  in  unsympathetic  surroundings 
and  without  the  guiding  hand  of  fundamental 
scientific  knowledge  has  sacrified  at  the  start  its 
chief  hope  of  success. 

If  the  principle  set  down  in  the  foregoing  paragraph 
is  sound,  and  of  this  I  think  there  can  be  no  doubt,  it 
becomes  immediately  obvious  that  the  prosecution  of  suc¬ 
cessful  industrial  research  entails  highly  trained  research 
workers,  thorough  knowledge  of  the  literature  and  work 
of  the  i)ast  and  surroundings  and  contacts  conducive  to 
careful  and  well-run  experimental  programs.  Not  every 
industrial  organization  can  set  up  these  favorable  condi¬ 
tions.  Indeed,  it  is  probable  that  the  large  majority  can¬ 
not.  It  is  here  that  co-operative  research  finds  its  great 


promise.  Such  carefully  organized  agencies  as  the  Util¬ 
ities  Research  Commission  of  Illinois,  the  Engineering 
Foundation  of  New  York,  the  National  Electric  Light 
Association,  and  other  similar  bodies,  with  their  wide 
professional  relations,  are  in  admirable  position  to  insure 
judicious  programs,  competent  staffs  and  other  influences 
most  promising  of  success.  One  of  the  most  important 
questions  for  these  bodies,  therefore,  is  that  of  the  con¬ 
ditions  surrounding  the  numerous  research  activities  in 
which  they  are  engaged.  Most  of  these  projects,  involv¬ 
ing  as  they  do  manufacturing  and  production  projects  on 
large  scales,  will  find  their  natural  location  in  connection 
with  existing  plants.  In  these  cases  it  would  appear  to 
be  of  especial  importance  that  the  experimental  study 
should  be  guided  by  the  best  scientific  knowledge.  It  is 
perhaps  going  a  little  too  far  to  say  that  wherever  pos¬ 
sible  industrial  research  should  l)e  conducted  in  connec¬ 
tion  with  existing  scientific  laboratories,  but  I  venture  to 
believe  that  this  statement  is  true.  For  a  research  labora¬ 
tory,  such  as  found,  for  example,  in  a  university,  pro¬ 
vides  :  A  group  of  scholars  covering  the  whole  range  of 
science,  intimately  associated  and  devoted  to  research ; 
an  atmosphere  not  only  sympathetic  to  research  but 
existing  especially  for  research ;  a  library  of  past  and 
current  scientific  literature;  laboratory  equipment  of  all 
description,  and  facilities  for  its  construction.  The  value 
of  these  as  applied  to  any  problem  of  research  is  self- 
evident,  and  in  view  of  the  potential  profit  or  loss  no 
problem  of  industrial  production,  economy  or  improve¬ 
ment  will  have  the  same  chance  if  deprived  of  them. 

The  dependence  of  applied  science  and  industrial  ad¬ 
vance  on  fundamental  scientific  research  is  well  exempli¬ 
fied  in  our  present-day  highly  developed  field  of  electrical 
science.  It  is  probable  that  every  important  new  prin¬ 
ciple  in  this  field  was  first  discovered,  and  in  many  cases 
subsequently  developed,  in  a  university  laboratory,  or  by 
men  highly  trained  in  research  in  the  universities.  As 
examples  may  be  mentioned :  Electromagnetism  by 
Oersted  and  Ampere,  electrolysis  and  electromagnetic  in¬ 
duction  by  Faraday  and  Henry,  the  magnetic  effect  of  a 
moving  electric  charge  by  Rowland,  X-rays  and  radio 
activity  by  Rbntgen  and  Becquerel,  the  discovery  of  the 
electron  by  J.  J.  Thomson,  radio  transmission  by  Hertz. 
Coming  to  more  recent  develojMnent,  it  has  recently  been 
said  that  of  some  dozen  or  more  men  w'ho  have  con¬ 
tributed  to  tbe  hot  cathode  vacuum  tube  of  today,  and  its 
manifold  applications,  with  one  possible  exception  every 
one  was  a  university  ])rofessor  or  bis  pupil.  These  illus¬ 
trations,  presented  from  my  own  field  of  science,  could 
doubtless  be  j)aralleled  by  equally  striking  illustrations 
from  other  fields.  Further,  it  seems  safe  to  say  that  the 
remarkable  achievements  in  recent  years  of  such  out¬ 
standing  industrial  research  laboratories  as  those  of  the 
General  Electric  Company  and  the  Bell  Telephone  Sys¬ 
tem  are  due  to  the  fact  that  they  are  directed  by  univer¬ 
sity  men  of  high  scientific  attainments,  who  have  sur¬ 
rounded  themselves  with  highly  trained  men  developed 
either  in  university  laboratories  or  by  similar  processes 
of  training. 

Let  it  then  be  set  down  as  a  principle  too  often 
neglected  that  industrial  research  will  have  its  best 
chance  for  success  when  planned  in  the  full  light 
of  existing  scientific  knowledge,  executed  by  men 
trained  in  research,  and  conducted  under  condi¬ 
tions  most  favorable  for  each. 
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Another  difficulty  retarding  industrial  research  seems 
to  lie  in  the  fact  that  while  the  advances  of  today  depend 
ultimately  on  research,  it  is  not  so  easy  to  show  that  the 
advances  of  today  depend  on  the  results  of  research  con¬ 
ducted  today.  Indeed,  this  is  rarely  the  case.  Neither 
Faraday  himself,  nor  the  industries  of  his  time,  reaped 
the  enormous  financial  returns  from  his  great  discoveries. 
These  profits  came  to  others  many  years  after.  Some 
realization  of  this  fact  doubtless  accounts  for  the  hesita¬ 
tion  of  industry  to  engage  in  or  to  support  scientific 
research  more  actively.  E.xecutives  must  be  influenced 
by  the  thought  of  the  next  year’s  balance  sheet  and  of  the 
immediate  returns  from  all  activities,  rather  than  in  the 
problematical  outcome,  perhaps  ten  or  twenty  years 
hence,  of  a  research  program  entailing  continuous  run¬ 
ning  expense.  Few  industries  seem  to  have  realized  that 
research  should  be  considered  as  a  normal  running  activ¬ 
ity,  and  that  on  the  basis  of  its  ultimate  promise,  on  the 
protection  afforded  the  results  of  research,  the  individual 
research  laboratory  is  highly  desirable,  if  not  absolutely 
necessary.  The  value  of  such  laboratories  has  been 
demonstrated  in  a  few  conspicuous  cases,  and  there  are 
an  increasing  number  producing  results  of  high  impor¬ 
tance  to  their  respective  owners. 

On  the  other  hand,  it  is  not  to  be  denied  that  labora¬ 
tories  of  this  type  are  expensive  and  are  only  |X)ssible  as 
related  to  vtry  large  values  of  annual  business.  They 
are  possible  only  to  the  largest  and  most  powerful 
organizations,  and  it  appears  that  other  methods  must 
be  found  for  making  available  the  results  of  contem¬ 
porary  research  to  the  much  larger  numljer  of  important 
and  progressive,  though  less  powerful,  industries. 

Large  company  research  not  enough 

If  research  is  left  by  the  smaller  and  less  powerful 
companies  to  its  own  S|X)ntaneous  and  unregulated  course 
in  the  pursuit  of  fundamental  scientific  knowledge  in 
university  laboratories,  and  in  its  application  to  industry 
to  the  larger  laboratories  of  the  more  powerful  organ¬ 
izations,  the  profits  of  research  will  remain  wdth  these 
latter.  The  op|)ortunity  of  business  in  the  mass  for 
obtaining  the  benefits  of  research  is  that  it  should  engage 


Problems  of 

What  I  think  we  need  in  this  state  are  more  good 
earnest  round-table  discussions  of  the  problems  of 
farm  service  (between  farmers,  utility  executives 
and  salesmen  and  regulatory  commission  representa¬ 
tives).  At  these  meetings  I  believe  it  would  be  well  to 
have  in  mind  at  least  these  six  definite  lines  of  study : 

1.  Getting  indifferent  utilities  more  actively  into  rural 
service.  There  are  some  companies  yet  which  never  get 
interested  in  rural  business  until  some  neighboring  utility 
starts  taking  some  of  their  prospective  territory. 

2.  Standardizing  rates  and  policies.  Some  try  to  satisfy 
us  with  the  statement  that  in  ten  or  twenty  years  irregular¬ 
ities  will  all  be  ironed  out  and  rural  rates  standardized  and 
simplified.  We  don’t  want  to  wait  that  long.  What  we 

want  to  know  is  what  we  can  expect  now. 


in  co-operative  methods  for  bringing  together  lx)th  scien¬ 
tific  and  applied  research,  with  results  available  for  all. 
In  fact,  this  type  of  co-operation  is  now  in  force,  in 
that  there  exist  several  industrial  and  national  research 
agencies,  as  already  mentioned,  which  are  endeavoring 
to  ascertain  the  problems  of  industry  and  to  attack  them 
with  the  knowledge  and  methods  of  both  pure  and 
applied  science.  An  especial  advantage  of  this  type  of 
co-operation  is  that  it  may  draw  on  the  knowledge  and 
experience  of  wide  ranges  of  skill  and  talent  from  lioth 
pure  and  applied  science,  and  may  select  the  locations  of 
its  various  experimental  studies  as  related  to  the  respec¬ 
tive  problems  under  attack.  Experiments  may  be  con¬ 
ducted  in  the  field  on  production  scale,  in  university 
laboratories  where  more  fundamental  questions  are  in¬ 
volved,  or  in  other  suitable  conditions  when  an  inter¬ 
mediate  stage  of  attack  is  needed. 

Co-operative  effort  means  co-operative  support,  and  it 
is  obvious  that  organizations  of  the  character  just  de- 
scril)ed  must  depend  ultimately  on  those  industries  most 
likely  to  profit  by  the  co-operative  research.  Participa¬ 
tion  in  this  type  of  co-operative  research,  however, 
extends  but  slowly.  This  is  due  to  the  fact  that  the  re¬ 
sults  of  co-operative  research  are  necessarily  open  and 
available,  at  least,  to  all  those  participating,  and,  in  the 
case  of  several  research  agencies,  oj^en  to  the  public 
through  jHiblication,  Individual  organizations  may  then 
well  ask  what  returns  they  may  expect  from  their  support 
of  co-operative  research  if  its  results  are  equally  available 
to  their  com|)etitors.  The  answer  is  that  business  finds 
its  return  in  the  oijportunity  for  enterprise  in  competi¬ 
tion,  in  bringing  the  results  of  research  to  the  public. 
Public  utilities  find  their  return  in  the  op|X)rtunities 
offered  for  better  service,  for  increased  facilities,  for 
increased  outjnit,  for  lower  prices,  and  the  consequent 
increased  confidence  of  the  public.  It  is  obvious  that  no 
single  organization,  whether  in  manufacture  or  in  public 
service,  can  hope  to  control  the  results  of  co-operative 
research.  But  every  keen  and  progressive  organization 
can  profit  by  the  results  of  research,  and  can  be  success¬ 
ful  in  competition  to  just  the  extent  that  it  is  keen  and 
])rogressive,  and  is  willing  to  make  success  in  competition 
the  basis  for  increased  business  and  profits. 


Farm  Service 

3.  Simplifying  preliminary  investigations  before  rendering 
service  to  expedite  connection. 

4.  Developing  some  plan  for  taking  care  of  the  tenant  and 
the  poorer  class  farmer. 

5.  Impossibility  of  attractive  return  on  all  rural  business 
during  the  development  period.  The  most  effective  educa¬ 
tional  campaign  is  the  prudent  extension  of  lines  into  promis¬ 
ing  districts  even  though  a  profit  cannot  be  expected  for 
some  time  to  come. 

6.  (This  one  to  the  farmers).  Eliminating  petty  jealousies 
and  the  neighborhood  squabbles.  Don’t  be  afraid  to  help 
your  neighbor  or  relative  to  get  service.  The  more  business 
on  the  line  the  more  beneficial  it  will  be  to  you  in  the  long 
run.  Co-operate  with  each  other. 

J.  HOWARD  MATTHEWS, 

Chief  Engineer  Illinois  Commerce  Commission, 
speaking  at  Illinois  State  Rural  Conference. 
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Structural  Euf/iucer 

Stone  &  Wdbstcr  Hufiinecring  Corporation,  Boston,  Mass. 


ous  walkways  on  the  crossarms  above  and  below  all 
cables.  It  is  believed  that  the  safety  and  convenience 
for  maintenance  afforded  by  the  complete  means  of  access 
provided  is  justified  for  unusually  high  structures  of  this 
character. 

Six  months  after  the  design  had  begun  the  crossing 
was  ready  for  service,  in  accordance  with  schedule,  the 
425- ft.  towers  being  completely  erected  in  less  than  two 
months. 

The  actual  stringing  of  the  eight  cables,  consisting  of 
24  precut  lengths,  occupied  four  days,  the  susi>ension 
insulator  assemblies  having  previously  been  completely 
attached  in  place  on  the  main  towers  and  the  entire 
operation  organized  for  efficient  operations. 

For  the  stringing  operation  each  individual  cable  for 
the  entire  crossing  was  completed  one  at  a  time,  and  at 
no  time  were  either  of  the  main  towers  subjected  to  an 
unbalanced  longitudinal  pull  of  more  than  one  cable.  The 
river  span  in  all  cases 

was  completed  ahead  r  j mr 'SOt ' ' 

of  die  land  spans  and 

cause  otherwise  there 

unbalanced  pull  at  the  k 

mam  towers  prior  to  t.-  ,  ■  • .  .  b  -  '1^ 

making  connections  of  -  . 

the  river  cable,  which  >  ^ 

would  have  caused  the 

insulators  to  swing  ■■  .  ^ 'y*.*-.*  -  " 

away  from  the  tower,  ' 

increasing  the  hazard  - 

in  making  attachment  /  H  .  •  • 

and  requiring  consid-  ,  .  , 


USE  OF  prfcut  cables 
and  development  of 
an  attractive  tower 
structure  with  unusual  fa¬ 
cilities  for  access,  combined 
with  a  rapid  erection  sched¬ 
ule,  characterized  construc¬ 
tion  of  the  double-circuit 
132-kv.  crossing  of  the 
Raton  Rouge  Electric  Com¬ 
pany  over  the  Mississippi 
River  near  Baton  Rouge, 
La.  All  six  conductors  and 
two  ground  cables  for  both 
approach  and  main  siians 
were  dead-ended  at  each 
tower  and  were  cut  to  exact 
length  and  dead-end  sockets 
installed  in  the  manufac¬ 
turer’s  shop  prior  to  ship¬ 
ment. 

An  effort  was  made  to  obtain  attractive  looking  struc¬ 
tures  by  maintaining  a  parabolic  slojie  to  the  tower  legs, 
with  well-i)roi)ortioned  crossarms  above.  The  main  leg 
members  are  rolled  column  sections,  which  emphasize  the 
outstanding  lines  of  the  tower,  reduce  the  bracing  and 
number  of  redundant  members  to  a  minimum  and  result 
in  a  pleasing  and  sinqile  tower  outline. 

The  towers  are  painted  alternate  white  and  black  bands 
and  illuminated  at  night  with  red  lights  and  the  wires 
floodlighted  with  directional  i)rojectors  to  safeguard  air 
navigation. 

Access  to  the  top  of  the  main  towers  is  secured  by  a 
continuous  ladder  system,  with  resting  platforms  every 
15  to  18  ft.  entirely  inclosed  in  a  se]>arate  cage  structure 
extending  the  entire  height  of  the  tower  with  continu¬ 


H . 75-74t-  -4 

Tower  design  emphasizes 
appearance  value  of 
easy  curves 


Percentage  Distribution  of  Cost  of  Crossing 
Excluding  Right-of-Way 

Structured  — 

.Substructure: 

Four  anchor  towers  . 

Two  main  towers  . 

Superstructure: 

Four  anchor  towers . 

Two  main  towers .  .  . 

Conductors . . 

Ground  wires . 

Insulators  and  assemblies  . 


Black  and  white 
paint  increases  visi¬ 
bility  for  aircraft 
warnings 
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eral)le  care  to  avoid  overstrain  of  the  crossarm  in  pull¬ 
ing;  the  insulator  assembly  hack  to  plumb. 

It  was  also  important  to  check  the  cut-to-length  cables 
while  they  were  being  pulled  up  into  place.  The  differ¬ 
ential  between  the  actual  horizontal  span  and  the  length 
of  the  river  span  while  being  strung  was  about  25  ft. 
The  corresponding  difference  in  the  land  span  was  only 
about  7  in.  An  error  due  to  incorrectly  locating  towers 
or  wrong  cable  length  could,  with  the  aid  of  sighting 
boards,  more  readily  be  detected  in  the  river  span  by  fol¬ 
lowing  the  above  procedure  and  making  final  connection 
of  all  cables  at  the  anchor  towers. 

The  selection  of  a  suitable  conductor  was  principally 
a  structural  problem  and  the  relatively  low  strength 
conductor  chosen  ])roved  economical  for  design,  and  a 
stringing  tension  as  low  as  6,000  lb.  simplified  and 
expedited  the  stringing  of  cables. 

Prevailing  low  water  conditions  and  good  weather 
favored  the  transporting  across  the  river  of  the  cables, 
which  were  mounted  on  a  l)arge,  one  at  a  time,  and  payed 
out  on  the  river  bed  through  a  sheave  slung  from  a 
timber  frame  to  prevent  abrasion.  No  trouble  was 
e.vperienced  in  this  operation  from  embedment  of  the 
cable  in  the  river  mud. 

On  the  west  side  the  hoisting  cable  passed  over  a 
Major  Design  Features 

Main  Towers — Two,  double-circuit  suspension  towers ;  425  ft. 
hiRli  above  concrete  ba.se,  each  weighing  21 7  J  tons,  with  cro.ssarms 
over  100  ft.  in  width. 

Tie-back  Towers — Four  single-circuit  anchor  towers,  50  ft.  high, 
each  weighing  tij  tons. 

<.'(iU(liic‘ors — Six,  300, 000-circ.mil,  A.C.^.R.  with  32  J%  area 
.steel;  over-all  diameter  0.7(!5  ;  weight  per  lin.ft.,  0.667  ib.  ;  ulti¬ 
mate  tensile  strength,  23,400  lb. 

Ground  IVires — Two,  same  as  conductors. 

Minhnum  Clearance  above  Extreme  High  Water — About  150  ft. 

Eoundationa — Concrete  footings  on  creosoted  wood  piles. 

Insulator  Assembly — Main  towers,  equalizing  yoke  arrangement 
of  double  strings  each  of  16  high  strength  suspension.  Locke  No. 
15010  units,  having  arcing  rings  top  and  bottom  and  estimated 
fla.shover  of  assembly  of  2,700  kv.  Anchor  towers,  same  as  at 
main  towers,  except  twelve  units  per  string  instead  of  sixteen. 

Provision  made  in  all  insulator  assemblies  for  temporary  in¬ 
stallation  6f  turnbuckles  should  replacement  of  insulator  units 
be  necessary. 

Loading — Cables  will  be  stressed  to  about  11,500  lb.  with 
standard  N.E.S.C.  medium  loading  of  i  in.  radial  ice  and  8  lb. 
wind  at  15  deg.  F. 

Main  towers  will  resist  at  least  twice  the  load  produced  by  any 
two  cables  being  broken  when  loaded  as  above. 

.\nchor  towers  will  resi.d  at  least  twice  the  load  produced  by 
all  land  cables  being  broken  with  the  river  cables  loaded  as  above. 

l!i)lh  towers  and  cables  w’ill  withstand  an  indicated  wind  veloc¬ 
ity  cf  120  m.p.h.  with  ample  margin  of  strength. 

Tile  crossing  was  built  by  the  Stone  &  Webster  Engineering 
Corporation. 


sheave  supported  in  the  insulator  assembly  on  the  main 
tower,  continued  down  through  a  sheave  anchored  to  a 
deadman  in  the  ground  to  a  tractor,  by  which  the  cable 
was  hoisted  into  place  at  the  top  of  the  tower.  When 
the  cable  had  been  pulled  out  of  the  river  and  hoisted  to 
within  about  30  ft,  of  its  final  position  with  a  tension 
of  about  3,000  lb.,  the  pull  was  transferred  to  the  base 
of  the  west  anchor  tower  and  the  final  few  feet  raised 
by  the  tractor  through  a  block  and  tackle. 

On  the  east  side  limited  working  space  and  swampy 
conditions  required  the  use  of  a  stationary  truck  and 
niggerhead  for  attaching  the  cable  to  the  anchor  towers. 

T 

One-Shot  Oil  Scheme 
for  Cable  Joints 


Filling  heads  for  cable-joint  oil  reservoirs  can  be  lo¬ 
cated  in  manhole  chimneys  according  to  a  recent  report 
of  the  underground  systems  committee  on  oil  reservoirs 
and  accessories  for  underground  cables  to  provide  a  con¬ 
venient  means  for  maintaining  oil  levels  in  these  in.stalla- 
tions.  As  is  shown,  oil  lines  are  carried  up  from  the 
reservoirs  and  from  the  joints  to  a  manifold  located  on 
the  ceiling  of  the  manhole.  From  this  manifold  is  ex¬ 
tended  a  single  line  with  the  filling  head  turned  up  into 
the  manhole  chimney. 
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NX/elding  Sequence  Highly 
Important  In  Structural  Members 

That  the  school  of  experience  is  the  best  teacher  was 
ani])ly  l)orne  out  in  the  electric  welding  of  structural 
members  in  the  new  Southern  California  Edison  building 
in  Los  Angeles.  In  order  to  make  the  building  earthquake 
I)roof  it  was  designed  for  horizontal  forces  as  well  as 
vertical  loads.  To  accomplish  this,  floor  beams  were  first 
riveted  and  then  electrically  welded  to  the  vertical  H 
columns  so  that  full  beam  strength  would  be  developed  in 
the  floor  members.  Entire  dependence  to  develop  this 
strength  was  placed  in  electric  welding  because  of  the 
saving  in  material  and  the  much  more  compact  detail  of 
tlie  welded  connections. 

The  arrangement  of  plates  and  the  extent  of  welding  is 
shown  by  the  accompanying  illustration.  In  making  the 
first  welds  at  these  points  no  effort  was  made  to  follow 
any  particular  sequence,  but  it  was  soon  found  that 


Sequence  for  welding  floor  beams  to  vertical  members 
avoids  failures  at  points,  indicated 

Makinfr  welds  in  the  order  shown  and  allowing  each  to 
cool  between  operations  eliminated  contraction  stresses 
and  welding  failures. 


contraction  stresses  were  breaking  the  welds  as  indicated. 
This  led  to  experimentation  as  to  proper  sequence  and 
after  trying  a  number  of  combinations  the  sequence  indi¬ 
cated  by  the  accompanying  sketch  was  adopted  and  no 
further  trouble  developed. 

The  importance  of  this  experience  is  quite  obvious  and 
can  hardly  be  overestimated. 

T 

GOOD-WILL  SERIES 

How  the  Meter  Department 
Can  Help  PubI  ic  Relations* 

By  D.  D.  WILSON 

Oklahoma  Gas  &  Electric  Company,  Sapiilpa,  Okla. 

As  employees  of  the  meter  department  we  are  the  con¬ 
tactors  of  our  industry  to  the  public.  We  enter  the  homes 
and  business  places  of  the  nation.  We  are  practically  the 
only  medium  through  which  most  customers  become 
acquainted  with  our  companies.  The  attitude  we  assume 
is  reflected  right  back  on  our  companies. 

The  service  man  may  be  considered  the  first  contact. 
The  desire  to  render  service  and  an  appreciation  of  its 
value  should  be  imparted  to  customers  by  him.  He  must 
be  able  to  give  satisfactory  explanations  of  company 
])olicies  and  must  have  ability  to  define  clearly  matters 
relating  to  rates  and  to  the  uses  of  electricity.  Familiarity 
with  company  policies,  so  that  any  question  arising  can 
he  correctly  and  tactfully  answ'ered,  are  of  supreme  im¬ 
portance  in  this  employee’s  ability  on  his  job. 

Second,  there  is  the  meter  reader.  This  man  also  must 
understand  company  methods  and  policies  and  he  cajiable 
of  explaining  them  to  customers.  He  should  notice  sud¬ 
den  increases  or  decreases  in  energy  consunq^tion  and 
point  them  out  to  customers,  thus  often  forestalling  un¬ 
justified  bill  complaints. 

Third,  the  meter  tester.  Meter  registration,  calibration 
and  testing  have  always  been  sources  of  misunderstand¬ 
ing  and  it  is  this  employee’s  duty  to  realize  tli^  importance 
of  removing  them  as  such  causes.  He  must  convince  the 
customer  that  meters  are  accurate,  ])recision  devices  and 
that  periodic  testing  is  a  proof  of  the  company’s  desire 
to  keep  them  so. 

Good  relations  established,  the  meter  employee’s  next 
job  is  promoting  increased  use  of  energy.  Some  of  us 
may  say  that  we  are  not  salesmen,  but  if  we  reflect  that 
we  sold  some  one  the  idea  that  we  were  worth  employing 
we  must  admit  that  we  do  possess  some  selling  ability. 
The  first  thing  in  selling  is  the  perception  of  the  pros¬ 
pective  buyer’s  needs.  When  he  is  on  the  customer’s 
j^remises  the  wideawake  meter  man  will  observe  the 
presence  or  lack  of  electric  appliances  and  equipments. 
He  w'ill  talk  to  the  customer  and  explain  how  electricity 
can  he  used  with  added  comfort  and  convenience  and 
with  greater  profit.  By  realizing  on  these  opportunities 
many  metermen  discover  that  they  are  actually  very  good 
salesmen. 


*l'rom  an  address  before  an  “Electrical  Measurements  Short 
Course,”  University  of  Oklahoma. 
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Industrial  Modernization — 

A  Benefit  to  Community  and  Utility* 


By  MILTON  O.  NINGARD 

Commercial  Credit  Company,  Baltimore,  Md. 


Many  large  and  well-known  concerns  see  the  need 
for  industrial  modernization  and  realize  the 
necessity  for  action.  They  come  to  the  Com¬ 
mercial  Credit  Company  to  provide  plans  which  permit 
plant  improvement  without  financial  strain.  Such  in¬ 
terested  concerns  include  bankers,  investment  houses, 
business  and  engineering  consultants,  public  utilities, 
large  contracting  companies,  chambers  of  commerce  and 
other  related  interests.  Manufacturers  desiring  to 
finance  their  own  plant  improvements  also  come  to  us 
to  work  out  their  plans.  These  include  textile  mills, 
sugar  mills,  chemical  plants,  flour  mills,  lime  plants,  glass 
factories,  printing  establishments,  refrigerating  plants, 
hosiery  mills,  rubber  goods  factories,  hardware  manu¬ 
facturers,  etc. — almost  all  industry.  I  cite  these  to  show 
that  ])rogress  in  plant  design  and  improvement  in  ma¬ 
chinery  have  not  been  limited  to  any  particular  field  and 
that  advances  in  all  industries  make  modern  plants 
necessary. 

The  community  itself  will  exist  only  if  its  plants  are 
nuxlern.  When  factories  close,  move  or  operate  at  no 
profit,  the  effect  on  the  community  is  bad.  Standards 
of  life  are  lowered  and  domestic  electric  consumption 
cannot  be  increased  under  such  conditions.  Sometimes 
the  entire  community  will  depend  upon  a  factory  and  the 
l)rosperity  of  each  is  inseparable.  Whole  communities 
may  vanish  with  the  passing  of  their  factories  and  the 
obsolete  plant  is  one  great  industrial  evil  contributing 
to  this.  To  preserve  the  industrial  community  is  as  im¬ 
portant  to  the  electric  utility  as  to  preserve  its  industrial 
load  and  both  are  dependent  on  modernization  for  their 
continued  existence. 

The  utility*  is  perhaps  more  dependent  upon  the  in¬ 
dustrial  health  of  the  communities  which  it  serves  than 
are  the  industrials  located  in  them.  An  industrial’s  market 
is  usually  more  extended  and  widespread  than  just  the 
local  territory  and,  accordingly,  in  many  cases  the  factory 
can  serve  equally  as  well  in  another  location,  should  con¬ 
ditions  warrant  change.  But  the  utility  business  must 
originate  in  its  own  territory.  It  cannot  follow  the 
migrating  industrial  and,  therefore,  must  assist  its  cus¬ 
tomers  by  making  their  problems  mtrtual. 

*Adapted  from  address  to  Great  Lakes  Power  Club. 

July  11,1931— ELECTRICAL  WORLD 


The  small  town  with  one  or  two  factories 
represents  the  ideal  of  industrial  de¬ 
centralization  that  makes  for  best  social 
and  livins  conditions  of  the  popula¬ 
tion.  As  some  of  these  scattered 
industries  are  modern  in  equipment 
and  management,  so  are  they  in  con¬ 
sequence  more  prosperous  than  others 
in  which  obsolete' machines  and  hide¬ 
bound  executives  prevail. 

Since  the  prosperity  of  an  electric 
utility  is  a  direct  reflection  of  the  pros¬ 
perity  of  the  communities  it  serves,  it 
is  definitely  to  the  interest  of  the  utility 
to  keep  informed  of  factory  conditions 
in  its  territory  and  to  do  the  utmost 
that  propriety  and  policy  will  allow 
to  encourage  industrial  modernization. 

The  obsolete  plant  is  a  vicious  factor  affecting  in¬ 
dustrial  community  and  utility  growth.  It  causes  losses 
that  must  be  eliminated  within  the  plant  itself.  If  not, 
some  other  plant  will  take  advantage  of  the  condition 
and  produce  at  a  competitive  advantage  and  will 
eventually  put  the  first  one  out  of  business.  In  simple 
words,  new  equipment  will  replace  the  obsolete,  either 
directly  in  the  affected  plant,  or  indirectly  within  another. 
It  is  certainly  the  modern  plant  that  will  determine  future 
load. 

Determination  of  obsolescence 

The  first  step  necessary  is  to  decide  what  is  the  logical 
time  in  which  new  equipment  must  pay  its  cost.  Two 
years,  three  years  or  even  five  years  can  be  set,  or  a 
minimum  return  per  dollar  invested  may  be  the  criterion. 
In  other  words,  when  the  investment  will  be  repaid 
within  the  above-mentioned  periods,  or  whenever  a  return 
of  the  determined  amount  is  made  on  the  investment, 
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then  replaceiiK-nt  becomes  mandatory  and  prolonged 
waiting  inexcusable. 

Hecause  of  the  admitted  possibilities  for  reducing  pro¬ 
duction  costs  sufficiently  to  pay  for  the  necessary  equip¬ 
ment  an  exact  knowledge  of  plant  conditions  and  im¬ 
provement  jiossibilities  cannot  l)e  too  highly  valued. 
\\'henever  a  new  machine  can  be  put  to  work  j^roducing 
at  a  lower  cost,  the  means  of  acquiring  a  continuously 
modern  plant  is  provided  without  increasing  capital. 
Immediate  jnirchase.  without  disturbing  cash  position, 
financial  set-up  or  increasing  output,  is  necessary,  for 
knowing  a  plant  is  obsolete  is  admitting  that  replacement 
is  necessary.  Unless  advantage  is  taken  to  reduce  costs 
and  make  replacement  present  costs  include  a  monthly 
loss  that  cannot  be  justified. 

The  adoption  of  a  replacement  policy,  de])ending  only 
on  proof  of  obsolescence,  without  handicapping  the 
issue  with  financial  hold-ups.  compels  the  purchase  of 
ef|uii)ment  when  economically  necessary  rather  than 
when  financially  convenient.  Commercial  Credit  Com¬ 
pany,  faced  with  the  facts  showing  the  need  of  industrial 
modernization  and  recognizing  that  more  liberal  financing 
was  necessary  than  the  limited  terms  offered  by  equip¬ 
ment  manufacturers,  has  develojxnl  a  plan  of  financing 
to  allow  the  monthly  earnings  actually  to  pay  for  the 
installation.  It  was  recognized  that  this  was 

a  new  field  of  financing,  requiring  credits  cer¬ 
tainly  beyond  the  scope  of  the  commercial  bank, 
while  at  the  same  time,  for  the  amount  and  time 
usually  involved,  unprofitable  for  ordinary  meth¬ 
ods  of  long-term  financing 

.Also,  as  much  financing  must  be  available  whenever 
needed,  and  be  not  dependent  on  external  conditions,  a 
much  more  flexible  and  quicker  means  of  financing 
becomes  necessary. 

Factors  such  as  length  of  time  allowed,  initial  pay¬ 
ment  necessary,  proportion  of  total  representing  con¬ 
struction.  etc.,  cannot  he  discussed  at  length  here.  Rut 
let  me  point  out  that  usually  the  most  necessary  changes 
])rovide  economies  .s^ifficient  to  i^ay  all  costs  within  the 
shorter  periods,  and  the  longer  the  estimated  time  needed 
to  justify  the  installation  the  greater  is  the  possibility 
for  error.  Even  a  large  error  or  changed  condition  on 
a  two-year  deal  may  not  extend  it  over  three  years,  but 
a  similar  condition  on  a  four-year  deal  will  mean  six 
years’  time.  We  feel  that  the  reliability  and  security  of 
the  longer  term  deal  cannot  be  foretold  with  the  accuracy 
of  the  shorter  term,  and  in  this  field  of  financing  our 
company  linfits  its  activities  to  three  or.  sometimes  as  an 
e.xception,  five-year  terms. 

Depreciation  cannot  be  charged  against  net  savings 
and  also  against  ])lant  value  when  financing  on  a  de¬ 
ferred-payment  basis.  .\  very  flexible  replacement  policy 
is  possible  without  tying  up  capital  at  the  time  and  in- 
de])endent  of  budget  restrictions.  Concerns  desiring  to 
maintain  a  definite  surplus  or  preparing  to  meet  dividend 
obligations  find  financing  from  income  is  most  logical. 

So  far  our  thought  has  been  confined  to  the  influence 
of  the  inefficient  jdant  on  utility  load  growth  and  a 
suggested  ])olicy  of  modernization,  which  is  unhampered 
by  financial  hold-ups.  Let  us  now  consider  any  jxissible 
assistance  that  the  utility  can  offer  toward  furthering 
this  modernization  i)rogram  which  will  directly  increase 
and  improve  the  load  curve. 


Economy  studies  are  made  by  industrial  power  depart¬ 
ments  to  show  savings  obtainable  by  changes  in  power 
supply,  and  these  form  sales  arguments  for  securing  in¬ 
dustrial  load.  Frequently,  new  equipment  must  be  in¬ 
stalled  in  connection  with  recommended  changes.  I 
wonder  if  incorporating  the  idea  of  payment  from  earn¬ 
ings  would  help  eliminate  many  hold-ups  that  are  not 
explained,  but  are  often-times  financial? 

Utility  co-operation  plans  coming  to  our  attention 
have  gone  much  further  than  would  be  supposed 
to  bring  about,  and  actually  force,  plant  moderni¬ 
zation  within  their  territories. 

Have  those  prospects  whose  power  and  steam  require¬ 
ments  cannot  be  solved  by  purchase  of  power  been  con¬ 
sidered  as  having  nothing  in  common  with  the  utility? 
No  doubt  economic  conditions  demand  si)are  capacity 
or  a  break-down  connection.  Why  not  recognize  the 
possibilities  for  obtaining  low  cost  energy  and  co¬ 
operate  to  reduce  costs  by  tie-in,  not  just  for  break¬ 
down,  but  to  obtain  low  cost  peak  power?  This  would 
be  better  than  just  a  break-down  connection,  for  when 
costs  are  low  enough  to  justify  the  necessary  plant  e.x- 
jxnditure,  why  not  purchase  as  much  excess  power  as 
is  available  from  the  industrial  jdant  at  a  low  cost,  if 
it  can  profitably  be  used?  This  has  been  done  in  a  few 
cases  and  also  for  gas  supplies ;  so  why  not  a  more 
general  adoption  of  the  policy? 

W'ith  a  sufficient  number  of  industrial  plants  tied  into 
the  utility  system,  furnishing  it  with  low  cost  energy, 
such  an  arrangement  cannot  help  but  reduce  central- 
station  investment,  while,  at  the  same  time,  flexibility 
and  reliability  are  not  sacrificed.  A^ou  thereby  eliminate 
the  capital  investment  in  industrial  spare  plant,  with 
corresjxnidingly  lower  costs,  which  react  to  mutual 
advantage. 

A  worth-while  e.xtension  of  utility  activity  is  the 
establishment  of  an  industrial  survey  bureau.  Any 
enterprise  located  or  interested  in  the  territory  may  sub¬ 
mit  its  plans  for  the  future  to  this  bureau  for  analysis. 
Its  products,  markets,  power  requirements,  future  pros¬ 
pects.  financing  plans — in  fact,  every  phase  of  the  1)usi- 
ness  and  product — are  studied  and  reported  on  from  an 
unbiased  viewpoint.  Just  the  one  field  of  co-operation 
with  enterprises  to  improve  load  curve  by  off-peak-hour 
processing  offers  tremendous  jiossibilities.  Combining 
this  service  with  suggestions  for  j)lant  modernization  can 
only  result  in  greater  industrial  profits  and  more  ])rofit- 
able  load.  The  establishment  of  an  industrial  survey 
bureau  is  the  beginning  of  a  closer  relationship  between 
the  industrial  and  the  utility  that  cannot  l)e  achieved 
directly  by  the  sales  deiiartment. 

In  a  nutshell 

Summarizing,  we  find  that  community  and  utility 
])rosperity  are  both  affected  by  industrial  plant 
modernization. 

It  is  agreed  that  plant  obsolescence  must  be  recognized 
and  that  means  of  replacement  without  financial  restraint 
are  available  to  correct  this  condition.  Likewise, 
ignorance  will  not  render  immune  the  plant  that  needs 
improvement.  Improved  methods  and  machinery  are 
available  in  almost  every  industry  and  o])portunities  for 
cost  reduction  are  not  confined  to  any  one  field. 

Careful  economic  study  need  not  be  the  only  i)olicv 
governing  equipment  replacement,  but  this,  being  true. 
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cnii)liasizes  the  need  for  conservative  business  judgment, 
as  well  as  engineering  facts,  in  recommending  changes. 

The  present  plant  value  must  not  he  allowed  to  in- 
lluence  decision  to  such  an  extent  as  to  hamper  growth. 
It  is  better  to  recognize  past  mistakes  or  changed  con¬ 
ditions  and  proceed  to  insure  future  welfare  of  the 
enterprise. 


Last,  the  utilities  are  in  enviable  position  to  bring  aWit 
improvements  within  their  territories  and  are  doing  so 
through  either  industrial  departments  or  subsidiaries 
organized  for  this  purpose.  Let  us  continue  extending 
our  efforts  and  broadening  our  activities  to  obtain  the 
benefits  that  must  attend  improved  industrial  plant 
facilities  and  resultant  community  enterprise. 


T  T  T 


Minimum  Stress  Indicates  Cable  Strength 


By  M.  C.  HOLMES 

Department  of  Physics, 

ll’est  I'irginia  Unh'ersity,  M organtoivn,  U'.  Va. 

Recently  published  data  on  cable  breakdown 
te.sts  are  collected  and  analyzed  in  the  present  paper 
.  for  the  purpose  of  determining  the  relative  im¬ 
portance  of  the  maximum  and  minimum  stresses.  The 
results  lead  to  the  unexpected  conclusion  that  failures  in 
strong  sections  of  cable  and  failures  in  weak  sections 
are  governed  by  different  laws  such  that  in  practice  the 
limiting  feature  in  determining  breakdown  voltage  (and 
allowable  operating  voltage)  is  the  minimum  stress  at 
the  sheath  rather  than  the  maximum  stress  at  the  con¬ 
ductor. 

The  idea  is  not  entirely  new.  It  was  advanced  for 
the  first  tiiiie  in  1921  by  Fernie.*  His  conclusions,  and 
the  accompanying  “skin  resistance"  theory  for  explain¬ 
ing  them,  were  based  on  the  results  of  a  number  of 
so-called  “instantaneous”  or  short-time  breakdown  tests 
made  on  samples  of  cable  having  differing  ratios  of  in¬ 
sulation  radius  to  conductor  radius  (R/r  see  Fig.  1). 
The  stresses  at  breakdown  seemed  to  show  a  slightly 
greater  uniformity  among  the  minimum  than  among  the 
maximum  stresses.  The  idea  did  not  meet  with  much 
favor,  however,  and  the  following  year  Fernie’s  "skin 
resistance”  theory  was  definitely  abandoned. 


'“Insulation  Experiments."  !•.  I'ernie, 
“Heama,"  1^31,  rot.  Q,  page  244.  * 
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The  present  j^aper  is  based  on  the  results  of  a  number 
of  long-time  tests — tests  e.xtending  up  to  several  hun¬ 
dred  hours,  and  the  results  are  analyzed  in  a  different 
manner.  No  new  theory  is  offered  to  explain  the  results. 
They  are  readily  explained  by  well-known  facts. 

Data  for  the  following  analysis  have  been  collected 
from  published  results  of  breakdown  tests  made  on 
single-conductor  cable.  Only  those  results  are  considered 
in  which  time  to  failure  was  greater  than  one-tenth  hour 
and  in  which  sufficient  information  was  given  so  that 
both  the  maximum  and  minimum  stresses  could  be  calcu¬ 
lated.  It  is  well  known  that  failure  depends  upon  time 
of  application  of  voltage,  or  that  time  to  failure  depends 
ui)on  apjdied  voltage ;  thence,  in  order  that  the  results 
ma}'  be  more  nearly  comparable,  they  have  all  lieen 
reduced  to  the  same  time  basis  by  means  of  the  inverse 
seventh  power  relation,  in  accordance  with  the  1926 
recommendations  of  the  N.E.L.A.  underground  systems 
committee."  One  hundred  hours  was  arbitrarily 
chosen  as  a  basis.  The  forms  of  the  curves  shown  here, 
and  therefore  the  conclusions  reached,  are  independent 
of  the  time  basis  chosen.  Due  regard  must  be  ])aid.  of 
course,  to  the  limitations  of  the  inverse  seventh  liovver 
relations  by  keeping  within  the  range  for  which  it  is 
known  to  hold.  The  original  data  have  not  l)een  repro¬ 
duced  here.  Calculated  values  are  shown  graphically  and 
references  are  given  to  the  original  articles, 

'riie  two  curves  of  F'ig.  2  show  how  the  maximum  and 
minimum  breakdown  stresses  are  distributed.  The 
heitrht  of  a*’.’'-  rectangle  represents  the  number  of  failures 

which  occurred  within  the 
voltage  stress  interval 
represented  by  the  length 
of  its  base.  The  maxi¬ 
mum  stresses  which  oc¬ 
cur  next  to  the  conductor 
surface  at  r  (  Fig.  1 ) .  are 
shown  in  the  upjier  half 
of  the  figure,  while  the 

"T ransactions  \’.E.L.A..1^27. 

I  ’ol.  34.  page  1426. 
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Fig.  2 — Distribution  of 
maximum  and  minimum 
breakdown  values 
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^  KonrceH  of  Data  and  Symbols  Vspd 
in  Plotting 

"Tests  of  Paper-Insulated  HiRh-Ten- 
sion  Cable,”  F.  M.  Farmer,  Traiia- 
actiona  A.I.E.E.,  Vol.  XLV,  1926,  page 
553. 

"Some  Problems  in  HIgh-VoltaRe  Cable 
Development,”  Davis  and  Eddy,  Trana- 
(irtiona  A.I.E.E.,  Vol.  XLVIII,  1929, 
jWRe  373. 

"Testing  High-Tension  Impregnated- 
I'aper-Insulated  Lead-Covered  Cabie,” 
E.  S.  Lee,  Transactiona  A.I.E.E.,  Vol. 
XLIV,  1925,  page  104, 

"ITogress  in  High-Tension  Under¬ 
ground  Cable  Research  and  Develop¬ 
ment,”  Shanklin  and  Mackay,  Trans- 
actiona  A.I.E.E.,  Vol.  XLVIII,  1929, 
page  338. 

"Void  Formation  in  Cables,”  W.  N. 
Eddy,  Eli!Ctrical  World,  Vol.  91, 
1928,  page  704,  Table  IV. 

N.E.L.A.  Proceedinga,  1926,  page  1560 
(single-phase  test)  Table  XIII. 
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Fig.  3 — Breakdown  stress  related  to  radius  ratio 

(a)  All  data  included,  (b)  Including  only  data  corresponding  to  lower  half 
of  points  in  distribution  curve  for  minima  and  the  corresponding  maxima. 


corre.sponding  minimum  stresses  are  shown  immediately 
below.  The  amount  of  data  is  not  sufficient  to  form  a 
smooth  distribution  curve ;  the  approximate  shape  of  the 
distribution,  however,  is  shown  by  the  dotted  curve. 
Maximum  stress  distribution  is  seen  to  be  nearly  normal; 
the  minimum  stress  distribution,  on  the  other  hand,  is 
quite  definitely  skewed,  indicating  a  critical  stress  at 
about  75  volts  per  mil.  The  value  75  volts  per  mil,  it 
should  be  remembered,  refers  to  a  time  basis  of  100 
hours.  If  it  could  be  reduced  to  a  time  basis  of  one 
year  by  the  same  inverse  seventh  power  relation  its  value 
would  be  approximately  45  volts  per  mil.  The  difference 
in  the  shapes  of  the  two  curves  is  significant  and  indicates 
the  importance  of  considering  minimum  stresses. 

The  scatter-diagram  of  Fig.  3  shows  all  of  the  data 
jdotted  against  the  ratio  R/r.  Due  to  the  inherent 
variability  of  the  insulation  itself,  as  well  as  to  differ¬ 
ences  in  test  conditions,  the  points  are  quite  .scattered. 
The  existence  of  any  critical  value  among  the  minimum 
stresses  is  not  so  apj^arent  as  in  the  previous  figure.  At 
this  iK)int  one  might  be  tempted  to  leave  the  analysis. 
The  next  ste]>,  however,  and  the  accompanying  reason¬ 
ing  is  believed  to  he  important  and  leads  to  a  rather 
striking  confirmation  of  the  idea  already  suggested  by 
the  curves  of  Fig.  2. 

Minimum  independent  of  radius  ratio 

The  reasoning  connected  with  the  next  step,  and  the 
justification  for  it,  is  as  follows:  Consider  a  long  cable 
as  lieing  made  up  of  a  number  of  sections  of  insulation 
connected  in  parallel.  Failure  of  such  an  arrangement 
de])ends  upon  the  strength  of  the  weakest  section,  no 
matter  how  strong  the  strongest  sections  may  be.  Fur¬ 
thermore,  it  makes  no  difference  how  many  strong  sec¬ 
tions  a  cable  contains.  If  it  contains  but  a  single  w'eak 
.section  it  will  fail.  Consequently,  in  studying  test  results, 
samples  showing  the  lowest  values  of  breakdown 
strength,  considered  as  weak  sections,  are  the  ones  to  he 
studied  mo.st  carefully.  They  are  the  important  ones. 
'I'he  strong  samples,  paradoxically,  are  not  important. 
With  this  in  mind,  samples  in  the  lower  half  of  the 
minimum  stress  distribution  were  taken  and  plotted,  as 
before,  with  their  corresponding  maximum  stresses, 
against  the  ratio  R/r.  The  results  are  shown  in  Fig.  3b. 


Here  the  minimum  stres.ses  lie  along  a  horizontal  region, 
indicating  a  definite  breakdown  stress  independent  of 
the  ratio  R/r.  Both  regions  indicate  coincidence  at  the 
value  of  R/r  equal  to  unity,  as  should  be  the  case,  since 
at  that  point  the  two  stresses  are  equal.  These  results 
point  to  the  minimum  stress  as  the  limiting  one  for 
samples  in  the  lower  half  of  the  distribution.  A  similar 
analysis  of  points  in  the  upper  half,  while  by  no  means 
so  definite,  points  to  the  maximum  stress  as  the  limiting 
one  for  those  samples,  as  would  ordinarily  be  expected. 
The  conclusions  are  as  follows : 

Failures  in  weak  sections  of  cable  and  failures  in 
strong  sections  of  cable  are  governed  by  different  laws. 
Breakdown  of  weak  sections  depends  u])on  the  stress  at 
the  sheath ;  that  is,  upon  the  minimum  stress.  Break¬ 
down  of  strong  sections,  on  the  other  hand,  depends 
upon  the  stress  at  the  conductor  surface ;  that  is.  upon 
the  maximum  stress.  In  practice,  therefore,  since  failure 
of  the  entire  cable  depends  upon  the  strength  of  its 
weakest  section,  the  minimum  stress  is  the  important  or 
limiting  feature  in  determining  breakdown  voltage  or 
allowable  operating  voltage.  These  conclusions,  it  should 
be  pointed  out,  apply  only  to  the  type  of  cable  consid¬ 
ered,  namely,  to  the  ordinary  “solid”  tyjie  of  single¬ 
conductor,  oil-impregnated,  paper-insulated  cable. 

An  explanation  of  the  phenomenon  is  undoubtedly  to 
be  sought  in  the  rather  generally  accepted  view  that 
failures  in  cable  insulation  are  due,  in  some  way,  to  the 
presence  in  the  insulation  of  ionizable  voids,  and  that 
the.se  ionizable  voids  have  a  tendency  either  to  form  in, 
or  to  he  forced  into,  the  region  next  to  the  sheath  where 
their  ionization  depends  upon  the  value  of  the  minimum 
stress. 

The  foregoing  offers  an  explanation  of  the  failure  of 
attempts  at  grading,  since  the  customary  method  of 
grading  would  be  such  as  to  result  in  an  increase  of 
stress  at  the  sheath  and  hence  a  lowering  of  the  break¬ 
down  strength  as  a  whole.  It  also  explains  the  puzzling 
failure  to  observe  any  appreciable  difference  in  strength 
between  cables  made  from  smooth  conductors  and  those 
made  from  stranded  conductors.  The  design  of  the 
modern  type  H  cable  tacitly  assumes  the  importance  of 
the  stresses  at  the  sheath  by  shielding  the  ionizable 
voids  in  that  region  from  the  electric  field. 
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Deprecates  Value 

of  Holding  Company  Regulation 


By  HENRY  C.  ATTWILL 

Chairman  Massachusetts  Department  of  Public  Utilities 


IOOKING  at  holding  company  regulation  by  a  state 
commission  from  the  standpoint  of  the  rate  payer, 
I  feel  that  there  is  no  particular  advantage  in  it. 
Our  commission  has  discussed  this  matter  many  times. 
One  of  the  disadvantages  is  that  we  are  likely  to  <lissi- 
pate  our  energies  chasing  the  owner  of  the  stock  rather 
than  seeing  to  it  that  the  operating  company  gives  good 
service  at  reasonable  rates.  We  felt  that  it  might  involve 
us  too  far  afield  in  our  examinations  and  hearings  and 
that  it  would  have  a  tendency  unduly  to  protract  our 
hearings  on  things  which  were  in  our  judgment  inconse¬ 
quential. 

W'hen  we  have  a  hearing  in  this  state  it  is  rather  a 
free-for-all  affair;  we  do  not  like  to  shut  off  anybody, 
otherwise  he  thinks  he  is  being  abused,  and  the  result 
is  we  conduct  our  public  inquiries  more  or  less  like  legis¬ 
lative  committee  hearings.  We  naturally  want  to  hear, 
and  we  do  hear,  whatever  any  one  has  to  say,  although 
it  may  be  pretty  far  afield  from  the  main  problem,  viz., 
that  we  shall  get  good  service  and  at  as  reasonable  rates 
as  the  judgment  of  the  commission  feels  that  the  util¬ 
ities  ought  to  give  them. 

"Birdshot”  regulation  wastes  effort 

W’^e  have  no  pronounced  objection  to  it,  and  we  have 
sort  of  a  conviction  that  it  is  better  not  to  use  too  much 
hirdshot  in  regulatory  matters,  but  to  go  at  the  real  thing 
that  we  are  interested  in. 

If  you  view  holding  company  regulation  from  the 
standpoint  of  the  investor,  I  assume  that  there  is  some 
merit  in  this  proposition,  but  I  had  always  sui)posed  the 
regulation  of  public  utilities,  at  least  the  major  thing 
ue  had  in  mind,  was  the  regulation  of  rates. 

If  the  holding  company  kept  outside  of  the  state  I  do 
not  suppose  we  would  have  any  jurisdiction  in  the  issue 
of  securities  any  more  than  we  would  have  over  some 
corporation  in  New  York  or  New  Jersey.  In  regard 
to  the  formation  of  a  holding  company  (within  the  state) 
which  is  beginning  to  acquire  a  very  large  percentage  of 
an  electric  company  stock,  I  do  not  think  that  we  can  do 
anything,  but  I  assume  we  might  pass  upon  the  issue  of 
bonds  at  least.  Our  statutes  provide  that  stock  and 
bonds  shall  not  be  issued  except  as  apjiroved  by  the  de- 

*1  rom  a  recent  statement  before  the  committee  on  power  and 
iiyht  of  the  Massachusetts  Legislature. 


partment  as  being  reasonably  necessary  for  the  purpose. 
Other  certificates  of  indebtedness,  like  notes,  etc.,  can  be 
issued  to  mature  at  a  period  three  years  or  more  from 
the  date  of  the  issuance.  Now  a  trust  certificate,  in  my 
judgment,  is  neither  a  share  of  stock  nor  a  certificate  of 
indebtedness,  and  so,  as  the  act  is  now  drawn,  I  do  not 
think  we  will  have  any  control  over  the  issuance  of  trust 
certificates,  but  we  would,  I  assume,  have  some  control 
over  the  amount  of  bonds  issued  by  the  holding  company. 

Quality  of  management  most  important 

Considering  whether  operating  companies  have 
suffered  either  from  inability  to  borrow  money  freely  at 
proper  interest  in  the  open  market  or  from  excessive  cen¬ 
tralized  management  fees,  the  answer  is  always  different. 
When  I  first  came  in  the  department  there  were  some 
utilities  operated  by  Stone  &  Webster.  There  was  a 
good  deal  to  criticise  in  the  terms  of  their  contracts,  and 
also  lierhaps  in  the  charges  made,  but  the  singular  thing 
about  it  was  that  those  companies  that  were  managed  by 
Stone  &  Webster  seemed  to  be  producing  the  best  results 
for  the  public.  Thus  it  is  not  always  a  question  of 
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simply  how  much  is  paid  out  for  management.  We  have 
got  to  look  further  in  and  find  out  what  kind  of  man¬ 
agement  the  com])any  is  getting. 

It  is  as  though  I  hired  an  engineer  at  $50,000  a  year. 
Somebody  might  be  shocked  at  it  and  say  that  I  only 
ought  to  pay  $5,000  or  $10,000,  but  it  may  be  that  I  am 
exercising  sound  judgment  in  having  the  $50,000  man 
because  I  am  getting  a  better  type  of  management.  After 
all,  the  proof  of  the  pudding  is  in  the  eating  thereof. 
The  results  obtained  are  the  important  thing. 

I  do  not  like  the  idea,  but  there  is  some  truth  in  the 
contention  that  in  having  four  or  five  companies  with  a 
high-class  engineering  force  one  gets  a  better  type  of 
engineering  than  by  running  the  individual  company  with 
an  engineer  of  the  type  that  the  company  could  afford. 
It  is  a  good  deal  like  a  school  superintendent  up  in  the 
country,  where  they  cannot  afford  in  one  town  to  em- 
))loy  such  a  man,  but  by  combining  they  get  a  better  type 
of  superintendent. 

As  for  interest,  we  have  had  instances  brought  to  our 
attention  where  holding  com])anies  have  loaned  the  local 
comi)any  money  and  charged  perhaps  an  e.xcessive  rate  of 
interest.  But  in  considering  the  question  of  rates  one 
must  add  the  interest  to  the  dividend  and  see  how  it 
works  out.  I  think  when  the  Cambridge  company  was 
actpiired  by  the  Associated  System  the  latter  reduced  the 
<lividend — in  fact,  abolished  it — and  loaned  the  conqxmy 
money,  took  over  the  bank  loans  and  charged  more  in¬ 
terest  than  perhaps  the  company  could  have  got  from 
the  bank,  but  the  question  we  must  figure,  it  has  alwjiys 
seemed  to  me,  is  the  total  amount  taken  out  for  interest 
and  dividends.  If  we  have  a  rate  case  and  see  that 
operating  expenses  are  too  high  and  that  they  are  paying 
out  too  much  interest,  we  can  mentally  calculate  what  the 
rate  ought  to  be  and  will  disallow  certain  operating  ex¬ 
penses.  We  may  not  say  it  in  the  opinion,  but  we  do  it 
as  a  practical  matter,  and  this  effects  a  measure  of  hold¬ 
ing  company  supervision  from  the  rate  payer’s  stand- 
])oint. 
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Prize  NX/inners  in  Advertising 

Cliicago  captured  the 
honors  in  the  National 
"Better  Copy"  contest 
of  the  Public  Utilities 
Advertising  Associa¬ 
tion,  according  to  the 
announcement  of  prize 
awards  made  June  16, 
at  the  New  York  con¬ 
vention  of  the  associa¬ 
tion.  Commonwealth 
Kdison  Company  won 
first  prize,  new-busi- 
ness  section,  with  the 
newspaper  advertise¬ 
ment,  “1  cent.”  Pub¬ 
lic  Service  Company 
of  Northern  Illinois 
jilaced  second  in  the 
electric  poster  section 
and  third  in  the  mer¬ 
chandise  section.  Utili¬ 
ties  Power  &  Light 
.Securities  Company 
won  third  prize  in  the 
linancia’  section. 


General  and  Supplementary 
Lighting  Components 

By  M.  LUCKIESH 

Director  Liffhtiiig  Research  Laboratory, 

General  Electric  Company,  Cleveland,  Ohio 

Notwithstanding  the  many  factors  involved  in  lighting 
for  seeing,  the  iheans  available  to  the  lighting  specialist 
for  inqiroving  seeing  are  relatively  few  compared  with 
those  available  to  the  seeing  specialist.  Among  these, 
quantity  of  light,  or  foot-candles,  is  hy  far  the  most 
effective  for  universal  application.  This  is  assuming  that 
the  light  is  skillfully  utilized  and  that  objectionable 
byproducts,  such  as  glare,  are  minimized.  However,  the 
utilization  of  quantity  of  light  as  a  means  for  improving 
seeing  is  usually  curtailed  by  the  cost  of  the  lighting 
before  adequate  levels  of  illumination  are  reached.  This 
is  particularly  true  in  situations  which  demand  critical 
visual  work  and  correspondingly  high  levels  of  illumina¬ 
tion.  It  has  been  established  that  the  following  steps 
in  level  of  illumination  are  required  for  approximately 
e(|ual  improvements  in  seeing  and  that  the  intervals  indi¬ 
cated  re])resent  about  the  minimum  improvement  that 
seems  justifiable. 

Foot-candles 

1  2  5  10  20  50  100  200 

It  is  evident  from  this  scale  of  foot-candle  effective¬ 
ness  that  the  cost  of  making  each  successive  improve¬ 
ment  in  level  of  illumination  becomes  increasingly  great. 
Nature  attains  excellent  lighting  by  a  lavish  use  of  foot- 
candles,  but  economic  factors  prevent  the  lighting 
specialist  from  achieving  the  same  result  by  so  simple  a 
])rocess.  By  supplementing  the  general  lighting  witli 
localized  lighting  at  places  where  critical  seeing  is 
demanded  further  improvement  is  economically  ]iossiblf. 

The  definite  illumination  objectives  indicated  by  this 
scale  of  foot-candle  effectiveness  facilitate  an  analytical 
study  of  lighting  ])roblems.  General  lighting  and  su])ple- 
mentary  lighting  are  two  components  involved  in  attain¬ 
ing  the  higher  levels  of  illumination.  The  relative 
magnitude  of  each  com])onent  is  determined  by  the  char¬ 
acter  of  the  visual  work  to  be  done.  In  some  lighting 
installations  the  general  lighting  comix^nent  will  be  of 
major  importance ;  in  other  situations  the  fundamental 
assistance  to  vision  will  he  supplied  hy  the  sui)plementary 
lighting  component.  It  is  obvif)us  that  the  supplementary 
lighting  component  becomes  of  increasing  importance  as 
higher  levels  of  illumination  are  sought. 

These  stej^s  in  level  of  illumination  re])resent  various 
possible  magnitudes  of  the  general  lighting  component 
and,  in  conjunction  with  the  visually  desirable  level  of 
illumination,  determine  the  magnitude  of  the  siq^ple- 
mentary  lighting  component.  It  is  also  evident  from 
this  series  of  foot-candle  values  that  the  number  of  pos¬ 
sible  combinations  of  general  and  supjdementary  lighting 
for  a  jiarticular  case  is  not  necessarily  large,  owing  to 
he  limited  number  of  steps  in  the  series.  Therefore,  it 
is  ])ractically  ])ossible  to  ap])raise  and  compare  the  cost 
of  attaining  a  visually  adefjuate  level  of  illumination  by 
several  combinations  of  general  and  siqqdementarv 
lighting. 


Put  an  Electric  Outlet  on  Every  wall 
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COMMONWEALTH  EDISON  COMPANY 
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Continuous  Vvater  Heating 

at  $5.10  per  Month* 


Low-wattage  continuous  service. 

620  installations  in  twenty  months. 
50-gal.  copper  tanks  with  1  ^500-watt 
split  units. 

1 .5-cent  energy  rate. 

Installed  price  now  $199.50. 

By  GEORGE  S.  WILLIAMS 

Vice-President  and  General  Manaaer 
Central  Maine  Poieer  Company  * 


OFF-PEAK  problems  in  connection  with  water 
heating  are  keeping  many  central-station  men 
busy  with  technical  problems  which  seem  to  have 
little  bearing  upon  conditions  on  the  Central  Maine 
Power  Company  system.  This  property  is  operated 
almost  entirely  by  hydro  plants,  its  customers  being 
widely  scattered  through  some  200  cities,  towns  and 
villages.  In  the  fall  of  1928  the  Wyman  development 
at  Bingham  w'as  begun,  to  produce  about  300,000,000 
kw.-hr.  per  year,  and  the  business  in  sight  accounted  for 
about  two-thirds  of  this  output.  Steadily  increasing 
demands  for  rate  reduction  were  faced  and  immediate 
steps  had  to  be  taken  to  increase  the  annual  energy  con¬ 
sumption  per  home,  then  only  336  kw.-hr.  Domestic 
water  heating  had  an  appeal  as  a  load  builder  which 
could  not  be  overlooked,  and  following  preliminary  tests 
it  was  decided  to  standardize  on  a  50-gal.  copper  boiler, 
properly  insulated,  with  a  split  circuit  unit  of  500  and 
1,000  watts.  By  January  1,  1931,  620  heaters  had  been 
sold,  and  this  activity,  with  other  sales  efforts,  raised 
the  energy  consumption  per  home  to  438  kw.-hr.  for 
the  year  1930,  the  average  use  of  energy  by  each  water 
heater  being  4,080  kw.-hr.  per  year. 

Low-wattage  units  were  favored  by  us  as  involving 
small  chance  of  upsetting  company  policies  as  to  peak¬ 
load  demands  and  causing  any  heavy  increase  in  capital 
investment.  They  are  simple  to  merchandise  and  install 
after  due  employee  training  and  suitable  sales  effort. 
We  desired  to  merchandise  a  1,500-watt  appliance  in 
Order  to  cut  down  wiring  costs  for  the  customer  and  the 
demand  on  our  distribution  transformers  and  sec- 

*From  a  paper  before  the  Commercial  Section,  New  England 
Dn-ision,  N.E.L.A. 


ondaries.  Thirty-gallon  boilers  would  not  take  care  of 
the  average  consumer  without  higher  w’attage.  Off-peak 
operation  would  require  from  2  to  4  kw.  on  a  50-gal. 
boiler,  and  it  was  a  ca.se,  if  operating  off-peak,  of  higher 
wattage  or  a  larger  tank.  A  100-gal.  tank  would  have 
brought  in  building  estimates. 

We  employed  a  technically  trained  mechanical  engineer 
with  steam  and  hot  water  experience  to  direct  the  work, 
under  the  commercial  manager.  He  spent  three  weeks 
at  the  factories.  It  is  his  duty  to  inspect  the  piping  in 
every  home  buying  a  heater  and  to  co-operate  with  the 
local  plumber.  By  a  sales  meeting  attended  by  manu¬ 
facturers’  representatives,  company  officials,  executives 
and  commercial  department  forces,  through  the  prepara¬ 
tion  of  a  water-heating  manual,  territorial  meetings, 
advertising  and  displays,  water  heating  was  made  real 
to  employees.  General  acceptance  of  its  practicability 
followed  the  realization  that  sales  efforts  would  not  be 
tied  up  with  a  lot  of  needless  detail  and  technical  prob¬ 
lems.  The  subject  was  continually  kept  before  our 
employees,  who  received  stimulating  sales  commissions. 

We  sold  225  heaters  in  eight  months  of  1929  and  395 
in  1930.  These  yield  $5.10  per  month  per  heater  on  our 
1. 5-cent  energy  rate.  They  were  sold  and  installed  for 
$150  cash  and  $165  on  time.  Of  the  620  heaters,  only 
10  per  cent  required  3,000  watts  and  3.5  per  cent  had 
to  be  connected  in  series  to  provide  100-gal.  capacity. 
The  customer  requiring  more  than  50  gal.  capacity  on 
a  24-hour  basis  on  our  system  is  special  and  excep¬ 
tional.  Our  average  installation  cost  for  wiring  and 
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piping  was  $28.26.  Only  minor  adjustments  have  been 
required  in  the  few  service  calls  necessary. 

We  are  now  proceeding  on  the  basis  of  selling  these 
heaters  installed  for  $199.50,  which  affords  a  fair  profit 
to  dealers  and  contractors  and  encourages  their  sales 
efforts.  As  far  as  our  company  goes,  we  feel  that  the 
preliminary  stages  are  over. 

Our  residential  cooking  and  heating  rate  in  force  prior 
to  the  water-heating  development  included  an  energy 
price  of  3  cents  per  kilowatt-hour  for  the  first  30  hours’ 
use  of  the  demand  per  month,  2  cents  for  the  next 
60  hours'  use,  1.5  for  the  next  210  and  1  cent  above 
300;  minimum  charge  $2  per  month  for  the  first  7  kw. 
of  demand. 

Some  of  our  men  felt  that  we  ought  to  have  a  special 
water-heating  rate,  so  we  filed  an  exclusive  water-heating 
tariff  of  1.5  cents  per  kilowatt-hour,  with  a  minimum 
charge  of  $4  per  month,  on  separate  meter.  It  was 
surprising  to  see  how  many  of  our  range  customers 
were  waiting  for  a  water  heater  that  could  be  operated 
at  a  reasonable  cost.  Seventy-five  per  cent  of  our^heater 
sales  have  l)een  to  range  customers,  many  of  whom  have 
earned  a  2-cent  or  a  1.5-cent  rate  by  their  total  usage 
under  the  residential  heating  and  cooking  tariff. 

Away  with  the  off-peak  bugaboo 

It  seems  to  me  we  are  getting  more  or  less  “fussed 
up”  over  load  charts,  peak-load  demand  investments  and 
the  application  of  enough  “gadgets,”  “gimmicks,”  etc., 
so  that  before  we  get  through  we  may  be  decorating 
one  of  these  low-wattage  storage  tanks  or  the  customer’s 
entrance  cabinet  so  that  it  resembles  the  chest  of  a  retired 
general  attached  to  a  foreign  legation.  We  have  always 
had  to  care  for  daily  load  peaks,  but  now  the  steadily 
increased  sale  of  household  appliances  has  broadened 
out  the  24-hour  curve  to  a  point  where  there  is  at  present 
little  to  worry  about. 

We  cannot  ex|)ect  to  sell  load-limited  appliances  to  our 
customers  in  these  days.  We  tried  it  in  the  industry  with 
ranges,  but  when  we  found  out  the  diversity  factor  of 
domestic  electric  cooking,  every  one  was  more  or  less 
ashamed  of  the  idea,  and  I  doubt  now  if  it  is  ever  men¬ 
tioned.  Now  we  are  getting  into  the  same  kind  of  con¬ 
fusion  with  water  heating.  You  cannot  run  a  water¬ 
heating  campaign  on  the  basis  of  failures  in  service  at 
the  faucet  resulting  from  the  functioning  of  off-peak 
devices. 

Recently  we  surveyed  the  operation  of  60  heaters  with 
90  kw.  connected  load  over  a  week-end.  On  Saturday 
noon  their  peak  was  50  kw.  A  gradual  decline  followed 
to  a  minimum  in  the  night  of  10  kw.,  increasing  to  a 
Sunday  noon  peak  of  40  kw.  Monday  is  washday  in 
Maine.  Between  10  a.m.  and  1  p.m.  the  heaters  reached 
54  kw.  peak,  dropping  gradually  to  10  kw.  during  the 
night.  Heaters  help  to  fill  the  noon  valley  as  well  as  to 
improve  the  system  load  factor.  Tests  show  a  diversity 
factor  of  1.6  for  these  water  heaters,  from  55  to  60 
per  cent  load  factor  for  24  hours  and  an  annual  energy 
consumption  of  about  4,000  kw.-hr.  per  heater. 

If  we  should  sell  5,000  water  heaters  on  our  property, 
based  on  a  diversity  factor  of  about  1.6  and  averaging, 
say,  900  watts  per  heater,  the  load  would  lx;  4,500  kw. 
What  operating  company  is  there,  requiring  plant  capac¬ 
ity  to  supply  60,000  to  80,000  kw.  demand,  that  does 
not  have  two  or  three  times  this  amount  ready  to  handle 


swings  on  any  well-balanced  interconnected  system?  A 
dark  cloud  passing  across  the  sun  might  increase  the 
system  load  by  two  or  three  times  this  heating  demand. 
Load  curves  can  be  adjusted  by  selling  energy  to  certain 
industries  that  can  take  advantage  of  off-peak.  Why 
burden  the  poor  domestic  customer? 

Investment  for  maximum  demand 

We  know  from  experience  that  we  can  build  a  float¬ 
ing  steam  plant  of  20,000  kw.  capacity  for  $80  per 
kilowatt  and  generate  energy  at  almost  one-half  what  it 
costs  in  some  of  the  stationary  steam  plants.  I  cannot 
imagine  having  much  above  $200  per  kilowatt  invested 
in  transmission  and  distribution.  Therefore  I  consider 
it  more  or  less  unfair  to  use  such  a  high  kilowatt  cost 
as  $500  (as  in  a  recent  paper)  as  an  argument  for  off- 
peak  installations.  At  the  Wyman  development  at 
Bingham,  Me.,  the  river  is  probably  good  for  an  average 
of  50,000  to  60,000  kw.  When  this  plant  was  designed 
it  was  planned  to  install  three  25,000-kw.  units. 
Normally  we  would  operate  two  of  these.  Back  of  the 
development  is  a  storage  reservoir  of  about  8,000,000,000 
cu.ft.  of  water.  The  probable  cost  of  that  additional 
unit  in  the  development  could  not  be  more  than  $500,000, 
or  $20  per  kilowatt.  You  could  operate  a  unit  of  this  size 
to  handle  any  peak  loads  for  an  hour  or  two  that  might 
occur  in  the  state  of  Maine  and  have  some  capacity 
left  to  correct  the  peak  in  other  parts  of  New  England. 
The  unit  is  still  available  when  the  flow  is  above  the 
average  to  obtain  revenue  from  the  sale  of  surplus  power. 
With  developments  of  this  kind  it  is  unnecessary  to 
spend  much  time  worrying  about  how  the  installation  of 
a  1,500-watt  water  heater  will  affect  plant  investment. 

My  views  apply  to  a  property  operated  almost  by 
hydro-electric  plants.  We  have  to  provide  for  varying 
load  conditions  and  build  our  storage  reservoirs  accord¬ 
ingly,  having  a  floating  steam  plant  available  in  emer¬ 
gencies.  If  an  additional  25  per  cent  saturation  of  range 
business  could  be  realized,  the  average  domestic  con¬ 
sumption  would  be  increased  from  512  to  856  kw.-hr. 
An  additional  50  per  cent  saturation  would  bring  this 
to  1,200  kw.-hr.  If  we  could  obtain  25  per  cent 
additional  saturation  on  ranges  and  25  per  cent  on 
refrigerators  on  existing  lines,  the  average  domestic 
consumption  would  rise  more  than  1,000  kw.-hr.  annu¬ 
ally.  If  range,  refrigeration  and  water-heating  business 
on  existing  lines  rose  25  per  cent,  we  should  reach  1,756 
kw.-hr.  per  year.  These  results  cannot  be  achieved  by 
bringing  too  much  technical  detail  into  these  customer 
installations. 

T 

Electrical  Engineering 
Draws  Many  Recruits 

No  other  branch  of  engineering  is  taken  up  by  so  many 
students  as  electrical  engineering,  according  to  a  study, 
“Electrical  Engineering  as  a  Career,”  prepared  by  Walter 
J.  Greenleaf,  associate  specialist  in  higher  education,  and 
issued  by  the  United  States  Office  of  Education,- Depart¬ 
ment  of  the  Interior.  The  study  is  based  on  facts  and 
statistics  gleaned  from  more  than  100  American  institu¬ 
tions  which  offer  engineering  training  and  also  from 
graduate  engineers  throughout  the  United  States. 
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“It  costs  an  average  of  $208  tuition  per  college  year  of 
nine  months  to  receive  electrical  engineering  training  in 
one  of  the  118  universities  or  colleges  which  furnish  such 
an  opportunity  in  America,  although  the  tuition  and  fees 
range  from  a  few  dollars  in  the  state  universities  to  $500 
in  the  Massachusetts  Institute  of  Technology,”  the  in¬ 
quiry  reveals,  “Only  about  40  per  cent  of  those  who 
begin  the  electrical  engineering  study  graduate.” 

“There  is  no  uniformity  in  the  granting  of  first  degrees 
to  electrical  engineering  graduates,"  the  study  says,  “and 
there  is  no  organization  which  accredits  or  evaluates 
engineering  schools.  Recommendations  of  the  Society 

T 


for  Promotion  of  Engineering  Education,  offered  in 
1910,  have  been  widely  accepted  as  standard.” 

Salaries  of  electrical  engineers  average  a  little  more 
than  $3,600  annually,  according  to  the  survey.  Electri¬ 
cal  engineers  out  of  college  two  years  receive  an  average 
annual  salary  of  $1,989,  those  out  of  college  five  years 
$2,889;  out  of  college  ten  years,  $4,231  ;  out  of  college 
fifteen  years,  $5,357 ;  out  of  college  twenty  years,  $6,452 ; 
out  of  college  twenty-five  years,  $7,656,  and  those  with 
thirty  years’  experience  since  leaving  college  average 
$8,141.  Less  than  6  per  cent  of  those  included  in  the 
survey  earned  $7,500  or  more. 
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Animated  Chart  Portrays  Effect  of  Adding  Loads 


VOIIMEBROPIN  BRANCH 


A — No-load  condition. 

B — Three  500-watt  lamps  10 
ft.  apart  at  extremity  of  branch 
circuit;  unregulated  supply 
voltage. 

C — Seven  500-watt  lamps  10 
ft.  apart;  unregulated  supply 
voltage. 

D — Same  conditions  as  C, 
but  supply  voltage  maintained 
at  no-load  value. 

E — Scale  at  right  may  be  re¬ 
versed  to  show  per  cent  light 
and  watts  with  120-volt  lamps. 
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Builders  of  new  buildings  and  owners  of  those  which 
have  obsolete  wiring  can  be  given  a  visual  appreciation 
of  the  effect  which  poor  voltage  regulation  and  im])roper 
selection  of  lamps  will  have  on  illumination  by  the  ani¬ 
mated  chart  displayed  at  the  N.E.L.A.  convention  by 
the  lamp  committee. 

Set  the  center  of  the  left  block  at  the  regulated  or 
unregulated  no-load  supply  voltage  and  suspend  weights  • 
corres})onding  to  the  loads  on  hooks  attached  to  the 
articulated  horizontal  bar  and  the  latter  will  adjust  itself 
to  show  the  effect  on  the  sui)ply  voltage,  the  voltage  at 
any  point  on  the  branch  circuit  and  also  the  ])er  cent  of 
rated  light  and  watts  at  each  socket. 

The  chart  is  based  on  a  Xo.  14  branch  circuit  100  ft. 
long  to  which  various  loads  may  be  attached  at  10-ft. 
intervals  starting  40  ft.  from  the  branch-circuit  supply. 
Multiple  suspension  of  the  articulated  bar  by  cords  at¬ 
tached  to  different  points  on  a  helical  spring  permits 
readings  which  are  so  close  to  calculated  values  that  the 
difference  is  inconsequential,  according  to  reports. 
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Usin9  D.C.  Experience  in 
A.C.  Circuit  Breaker  Desisn 

To  the  Editor  of  the  Electrical  World; 

Referring  to  the  Electrical  World  editorial  entitled 
"Oil  Breaker  Theory,”  in  the  February  7  issue,  the  pres¬ 
ent  state  of  the  art  is  best  expressed  by  the  first  part  of 
the  last  paragraph : 

The  phenomenon  of  arc  interruption  in  oil  is  not  a  simple 
inatter.  It  embodies  the  deionization  theory,  the  effects  of  solid 
oil  spray  and  globules,  the  pressure  and  temperature  con¬ 
ditions,  the  mechanical  arrangements,  the  oil  characteristics  and 
the  energy  dealt  with.  No  one  theory  or  principle  will  explain 
the  action. 

Of  the  several  factors  mentioned  in  this  quotation  it 
is  believed  “the  mechanical  arrangements”  have  not  been 
given  the  consideration  possible  in  most  oil  circuit  breaker 
designs,  particularly  with  reference  to  the  relative  speed 
of  contact  movement  to  circuit  voltage  and  characteristics, 
the  projxjr  control  of  and  rate  of  acceleration  and  de¬ 
celeration  of  the  moving  contact  elements  and  a  mechani¬ 
cal  design  that  will  carry  out  the  intent  of  the  designer 
under  installation  and  operating  conditions  with  a  moder¬ 
ate  inspection  and  maintenance  exjiense. 

While  it  is  true  that  jiractically  all  of  the  oil  breaker 
designs  in  u.se  utilize  two  or  more  of  the  “factors”  or 
“characteri.stics”  of  operation,  it  is  not  felt  that  any, 
until  very  recently,  have  endeavored  to  approach  contact 
speeds  known  to  be  desirable.  The  sjieed  should  be 
such  that  contact  separation  equal  to  1  in.  of  break  in 
oil  for  each  5,000  line  volts  is  made  in  the  time  of  one- 
half  cycle  at  60  cycles  or  somewhat  less.  This  assumes 
a  clear  break  distance  in  oil  and  that  the  arc  will  be 
broken  at  approximately  one-half  travel  and  therefor 
within  the  first  full  cycle  60  cycle,  or  half  cycle  25  cycle. 
The  presence  of  “explosion  pots.”  “grid  frames’”  or  “arc 
chutes”  in  the  arc  stream  will  require  some  further  con¬ 
tact  separation  for  safety. 

These  assumptions,  applied  to  our  present  highest  operating 
voltage  of  220  kv.  and  further  assuming  the  possibility  of  full 
voltage  across  eacli  pole,  require  44  in.  of  contact  separation 
within  0.008  of  a  second,  or  an  average  speed  of  contact  separa¬ 
tion  of  440  ft.  i)er  second  or  300  m.p.h.  if  a  single  break  is 
assumed.  However,  multi-break  contacts  are  now  the  rule,  and 
if  ten  breaks  are  assumed  this  speed  of  contact  separation  could 
be  obtained  with  an  average  speed  of  44  feet  per  second  or 
30  m.p.h.  Further  assuming  practically  “straight  line”  or  con¬ 
stant  acceleration  and  deceleration  to  and  from  the  maximum 
contact  tip  sja-ed  of  m.p.h.  (88  ft.  per  second)  it  would 
require  approximately  7(X)  lb.  of  accelerating  effort  for  every 
pound  of  mass  to  l)e  moved  at  this  siKred.  However,  most  of 
the  contact  and  oiwrating  mechanism#  elements  would  be  oper¬ 
ating  at  much  less  si)eed  or  radius  of  gyration  than  the  arcing 
tips  in  any  design  contemplating  such  speeds,  and  therefore 
the  problem  is  not  as  formidable  as  it  appears,  especially  for 
breakers  of  lower  voltage. 

At  the  lower  operating  voltages  the  current  volume 
is  relatively  large,  say  above  5,000  amp.,  causing  a  high 
degree  of  ionization  in  a  portion  of  the  arc  stream  from 
volatization  of  contact  material ;  the  circuit  characteris¬ 
tics  are  such  that  the  voltage  has  a  very  rapid  rate  of 
recovery  because  of  a  large  reactive  or  capacitive  com¬ 
ponent  or  both,  thereby  approaching  a  resonant  condi¬ 
tion  ;  the  minimum  contact  separation  is  necessarily 
several  inches. 


The  presence  of  oil  in  the  path  of  motion  of  the  con¬ 
tacts  will  efi'ect  the  speed-time  curve  somewhat  by  de¬ 
creasing  the  acceleration,  but  as  it  would  also  increase 
the  deceleration  the  average  speed  for  the  total  contact 
separation  would  be  approximated.  Only  a  small  por¬ 
tion  of  the  total  moving  mass  would  be  displacing  oil 
at  the  higher  speed  in  any  appropriate  design  and  the 
cross-section  of  same  made  to  minimize  cavitation  and 
resistance  to  motion.  Most  of  the  moving  mass  could  be 
arranged  to  avoid  displacing  the  oil  or  would  be  outside. 
The  rapid  arcing  contact  motion  would  inherently  leave 
solid  oil  masses  in  the  arc  stream  and,  together  with 
the  turbulence  created  in  the  oil  by  the  rapid  motion  and 
the  several  arcs,  could  be  directed  to  assist  in  the  process 
of  arc  quenching. 

The  general  trend  of  development  of  devices  for 
improving  the  process  of  a.c.  circuit  interruption  follows 
the  methods  investigated,  tried  out  or  adopted  in  connec¬ 
tion  with  high  power  and  moderate  voltage  d.c.  circuit 
interruption.  ^Iy  experience  indicates  that  both  the  rate 
and  magnitude  of  the  recovery  voltage  rise,  as  well  as 
the  magnitude  of  the  current,  determine  circuit  inter¬ 
rupter  duty  in  oil.  air.  or  other  medium  on  either  alter¬ 
nating  or  direct  current. 

One  of  the  most  severe  field  test  set-ups  of  my  experience 
was  clearing  a  short  made  at  the  load  end  of  several  under¬ 
ground  cables  in  parallel,  with  a  breaker  cut  in  between  the 
bus  and  the  battery’ of  cables.  Ordinarily  a  breaker  is  only- 
required  to  handle  a  “short"  through  one  of  these  cables,  but 
in  this  set-up  the  entire  output  of  the  bus  was  temporarily- 
carried  by  this  test  breaker.  The  current  magnitude  and  rate 
of  voltage  rise  were  both  high,  the  rate  approaching  that  of  a 
simple  d.c.  circuit  containing  resistance  only. 

Tt  has  been  the  writer’s  experience  that  an  uncon¬ 
fined  or  undirected*arc,  in  either  air  or  oil  of  either  di¬ 
rect  or  alternating  current  of  any  considerable  power,  is 
likely  to  be  extremely  erratic  and  out  of  definite  control 
both  as  to  the  problems  of  insulation  and  interruption. 
The  problem  is  efficiently  to  confine  and  direct  the  arc 
while  limiting  its  volume  and  effects.  All  of  the  schemes 
discussed  herewith  have  these  general  objects  in  view. 

The  industry  adopted  the  so-called  “carbon  circuit 
breaker”  for  heavy-current,  moderate-voltage  service 
largely  because  of  the  sujierior  arrangement  of  the  main, 
auxiliary  and  arcing  contacts  which  caused  the  arc  to 
travel  iqnvard  away  from  all  contacts  by  means  of  the 
inherent  magnetic  and  expulsion  blowout  action. 

Modern  air  type  breaker  designs  for  both  a.c.  and 
high-voltage  d.c.  combine  the  structural  arrangements  of 
the  “carbon”  tyjie  with  powerful  series  type  magnetic 
blowout  and  liberal  arc  cliutes  containing  energy  reduc¬ 
ing  and  absorbing  means  to  quench  the  arc  quickly. 
Some  of  the  moderate  voltage  forms  include  a  large 
number  of  arcing  circuit  gaps  to  utilize  what  we  used  to 
call  the  “inherent  arc  counter  electromotive  force”  of 
the  ga])s  as  indicated  by  arc  steam  exploration. 

In  certain  5,000  volt  d.c.  railway  experimental  work  about 
twenty  years  ago  we  tried  out  the  water  break  type  of  breaker 
with  good  results.  Later,  in  circuit  interrupter  development 
for  auxiliary  circuits  on  3.000-volt  railway  equipment,  a  mul¬ 
tiple  metal  screen  inclosure  for  directing  and  condensing  the 
arc  gases,  similar  in  principle  to  that  used  in  the  Davy  miner  s 
lamp,  was  found  to  be  effective  in  confining  an  arc  in  air. 

successful  application  of  the  air  blast  principle  of  circuit 
interruption  has  been  used  on  the  pressure  governor  switches 
of  electric  railway  air  compressors  for  the  past  twenty  years. 
It  was  found  necessary  to  have  an  appreciably  persistent  blast 
of  air  to  prevent  arc  re-establishment  on  inductive  circuits. 

J.  N.  MAHONEY, 

Brooklyn,  N.  Y.  Consulting  Engineer. 
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Men  of  the  Industry 


G.  A.  Davis  Vice-President 
of  Oklahoma  Utility 

George  A.  Davis,  for  more  than  ten 
years  assistant  to  the  vice-president  of 
the  Oklahoma  Gas  &  Electric  Company, 
lias  recently  been  elected  vice-president 
of  that  utility  in  charge  of  public  rela¬ 
tions.  Before  entering  the  public  utility 
industry  Mr.  Davis  had  had  varied  and 
extensive  experience  in  publicity  and 
advertising  work. 


While  attending  college  he  engaged 
in  newspaper  work  and  following  gradu¬ 
ation  be  joined  the  staff  of  the  Chicago 
Journal,  Subsequently  be  became  in¬ 
terested  in  theatrical  work  and  handled 
advertising  and  publicity  for  Florenz 
Ziegfeld,  Charles  Dillingham  and  other 
Xew  York  producers.  Mr.  Davis  was 
identified  with  the  advertising  depart¬ 
ment  of  the  Byllesby  Engineering  & 
.Management  Corporation  in  Chicago 
before  removing  to  Oklahoma. 

T 

k.  S.  McC.\rty.  advertising  manager 
of  the  Philadelphia  Company  for  the 
past  five  years,  has  been  elected  presi¬ 
dent  of  the  Public  Utilities  .Advertising 
.Association. 

H.  L.  Wills,  who  has  been  connected 
for  many  years  with  the  public  utility 
industry  in  Georgia,  has  established  a 
consulting  practice  with  offices  in  .At¬ 
lanta.  Mr.  Wills  is  specializing  in  the 
adjustment  of  relations  between  tele¬ 
phone.  telegraph,  railway  signal  and 
automatic  train  control  systems,  and  aPo 


on  problems  of  electrolysis  and  radio 
interference.  He  has  held  many  operat¬ 
ing  and  executive  positions  with  the 
Georgia  Power  Company  and  predeces¬ 
sor  companies,  including  that  of  engi¬ 
neer,  electrical  engineer  and  operating 
manager  and  assistant  to  the  vice- 
president  and  general  manager.  Mr, 
Wills  has  maintained  an  active  interest 
in  the  National  Electric  Light  .Associa¬ 
tion,  American  Institute  of  Electrical 
Engineers  and  other  societies. 

• 

C.  E.  Skinner,  assistant  director  of 
engineering  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  has 
been  appointed  as  the  representative  of 
the  .American  Standards  .Association  on 
the  Council  of  the  International  Stand¬ 
ards  .Association. 

• 

Charles  C.  Moore,  for  about  30 
years  president  of  C.  C,  Moore  &  Com¬ 
pany,  Engineers,  Inc.,  .San  Francisco, 
has  retired  from  active  participation  in 
the  management  of  the  business  and  has 
become  chairman  of  the  board.  Elgin 
.Stoddard,  who  has  been  vice-president 
for  about  25  years,  succeeds  Mr.  Moore 
as  president  of  the  company. 

W’alter  W.  Cooper,  who  recently 
completed  his  contract  as  rate  expert 
for  the  East  Bay  cities  and  other  Cali¬ 
fornia  municipalities,  has  been  named 
supervisor  of  rate  proceedings  for  the 
Railroad  Commission  of  the  State  of 
California  with  the  title  of  director  of 
research.  Mr.  Cooper  will  have  charge 
generally  of  the  preparation  of  cases 
before  the  commission  and  will  main¬ 
tain  a  constant  check  on  rate  structures 
and  earning  conditions  of  the  utilities. 
He  has  had  valuable  training  and  broad 
experience  in  rate  matters  before  the 
California  commission  and  other  regula¬ 
tory  bodies  throughout  the  country. 

• 

Nicholas  Gerten,  formerly  vice- 
president  of  the  Blaw-Knox  Interna¬ 
tional  Corporation,  New  A'ork,  has  been 
elected  president  of  that  organization. 
Mr.  Gerten  joined  the  Blaw-Kno.x  or¬ 
ganization  in  1928  as  sales  manager  of 
the  Blaw-Kno.x  International  Corpora¬ 
tion.  He  was  formerly  an  engineer  in 
the  technical  department  of  the  Mit¬ 
subishi  Company  in  New  A^ork  and 
j)rior  to  that  was  with  the  .Allied  Ma¬ 
chinery  Company,  a  subsidiary  of  the 
.American  International  Corporation, 
engaged  in  the  export  of  .American  ma¬ 
chinery.  Mr.  Gerten  is  a  graduate  of 
the  University  of  Illinois,  class  of  1917. 


A.  B.  Day  Heads 

Pacific  Coast  Association 

.A.  B.  D.\y,  who  was  elected  president 
of  the  Pacific  Coast  Electrical  Associa¬ 
tion,  as  announced  in  the  July  4  issue 
of  the  Electrical  World,  is  thoroughly 
familiar  with  electrical  conditions  in 
that  section  of  the  country,  having  been 
associated  with  the  public  utility  indus¬ 
try  in  California  for  more  than  35  years. 
.At  the  present  time  Mr.  Day  is  presi¬ 


dent  and  general  manager  of  the  Los 
.Angeles  Gas  &  Electric  Company. 

It  was  in  1895  that  Mr.  Day  became 
identified  with  the  Los  .Angeles  Gas  & 
Electric  Corporation  and  in  the  course 
of  time,  advancing  in  the  ranks,  he  ac¬ 
quired  a  comprehensive  knowledge  of 
the  company’s  business,  both  financial 
and  operating.  He  served  successively 
as  bookkeeper,  chief  clerk  in  the  gas 
department,  chief  clerk  in  the  electrical 
<lepartment.  auditor,  assistant  secretary, 
manager  of  operation,  general  superin¬ 
tendent,  vice-president,  executive  vice- 
president  and  general  manager  and  three 
years  ago  he  was  elected  president.  For 
a  number  of  years  Mr.  Day  has  been 
actively  interested  in  the  affairs  of  the 
association  which  he  has  just  been 
selected  to  head. 

T 

Jl'lius  Daniels,  assistant  superin¬ 
tendent  of  the  promotion  department;  of 
the  Edi.son  Electric  Illuminating  Com¬ 
pany  of  Boston,  has  been  elected  presi- 
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dent  of  the  Illuminating  Engineering 
Society.  He  will  take  office  at  the  an¬ 
nual  convention  of  the  organization  in 
October, 

George  M.  Richardson,  purchase 
engineer  of  the  Southern  California 
Edison  Company,  Ltd.,  was  elected 
president  of  the  National  Association  of 
Purchasing  Agents  at  the  convention  of 
the  organization  held  recently  in  Toronto. 
• 

Ernest  W.  Nelson  has  been  ap¬ 
pointed  sales  manager  of  the  Pittsfield 
(Mass.)  Electric  Company  to  succeed 
J.  F.  Burt,  who  joins  the  Western 
Massachusetts  Companies.  Mr.  Nelson 
has  been  connected  with  a  wholesale 
electrical  supply  house  in  Seattle, 
Wash.,  and  for  the  past  three  years  has 
been  with  the  Westinghouse  Electric  & 
Manufacturing  Company,  Mansfield, 
Ohio,  and  Boston,  Mass. 

Harold  H.  Clark,  vice-president  and 
assistant  secretary  of  the  Pacific  division 
of  the  Link-Belt  Company,  has  retired 
after  spending  30  years  in  the  service 
of  the  Link- Belt  Company  and  its  sub¬ 
sidiaries.  His  early  activities  included 
a  position  in  the  drafting  room,  as  sales¬ 
man,  the  formation  of  a  .sales  agency  in 
Los  Angeles  for  Link-Belt  and  others 
and  the  organization  in  that  city  of  a 
Link- Belt  branch  office.  In  1020  the 
west  coast  branch  offices  were  organized 
as  the  Link- Belt  Pacific  Company,  of 
which  Mr,  Clark  became  vice-president 
and  treasurer.  On  the  purchase  of 
Meese  &  Gottfried  Company,  the  coast 
organization  became  the  Link- Belt 
Meese  &  Gottfried  Company,  which 
later  was  changed  to  Link- Belt  Com¬ 
pany,  Pacific  division.  Mr.  Clark  was 
vice-president  and  assistant  secretary  of 
this  organization,  having  in  charge  the 
sales  and  advertising  activities. 

• 

G.  W.  OusLER  has  been  appointed 
general  sales  manager  of  the  Duquesne 
Light  Company.  Mr.  Ousler  entered 
the  employ  of  the  Philadelphia  Company 
m  ldl6  in  the  engineering  department 
and  ten  years  later  he  was  transferred 
to  the  commercial  department  as  man¬ 
ager  of  a  newly  formed  engineering 
division  in  charge  of  estimating  cost  and 
of  preparing  designs  for  substations  and 
line  e.xtensions  for  customers’  installa¬ 
tions.  In  ld27  he  was  made  director  of 
sales  engineering.  When  the  sales  and 
service  department  was  organized  in 
May,  1928,  Mr.  Ousler  was  made  man¬ 
ager  of  sales  development,  and  the  rate 
department  of  the  gas,  electric  and  steam 
companies  was  also  placed  in  his  charge. 
In  the  spring  of  1929  he  was  made 
manager  of  rates  and  retail  service  in 
charge  of  central  and  district  gas  and 
electric  retail  sales  and  service,  home 
service  and  rates  of  the  Philadelphia 


Company.  He  is  a  member  of  the  En¬ 
gineering  Society  of  Western  Pennsyl¬ 
vania,  American  Institute  of  Electrical 
Engineers,  the  utilization  committee  of 
the  National  Electric  Light  Association 
and  in  addition  is  president  of  the  Elec¬ 
tric  League  of  Pittsburgh. 

▼ 

D.  C.  Green  Heads 
Public  Relations  Section 

D.  C.  Green,  who  was  elected  chairman 
of  the  Public  Relations  National  Section 
of  the  National  Electric  Light  Associa¬ 
tion,  as  announced  in  the  July  4  issue 
of  the  Electrical  World,  is  at  the 
present  time  a  vice-president  of  the 
Electric  Bond  &  Share  Company  with 


headquarters  in  New  York.  Mr.  Green 
came  East  two  years  ago  after  a  long 
period  of  service  in  the  public  utility 
industry  in  the  West.  He  started  with 
the  Byllesby  interests  in  San  Diego  and 
before  severing  his  connection  with  that 
organization  he  had  successfully  filled 
managerial  positions  with  its  subsidiary 
properties  in  various  cities  in  Oregon, 
Washington  and  Arkansas. 

And  so  when,  in  1923,  Mr.  Green  was 
made  vice-president  and  general  man¬ 
ager  of  the  Utah  Power  &  Light  Com¬ 
pany,  which  is  under  the  supervision  of 
the  Electric  Bond  &  .Share  Company,  he 
was  by  no  means  an  inexperienced  e.x- 
ecutive.  In  the  course  of  his  career  in 
Utah  he  did  not  restrict  his  attention 
to  local  company  affairs,  but  went 
abroad  and  established  intimate  contacts 
with  engineering  societies  and  as¬ 
sociations  which  were  of  immeasurable 
value.  The  result  was  that  when  the 
parent  company  needed  a  progressive 
executive  to  shoulder  some  of  the 
responsibilities  in  the  home  office  it 
found  what  it  wanted  in  D.  C.  Green. 


OBITUARY 

Dr.  Edward  G.  Acheson 

Dr.  Edward  G.  Acheson,  well-known 
scientist  ^nd  inventor,  died,  of  pneu¬ 
monia,  .fmy  6  in  New  York  in  hi= 
seventy-sixth  year.  Dr.  Acheson  is, 
perhaps,  chiefly  known  as  the  discov¬ 
erer  of  carborundum,  the  abrasive  and 
refractory  which  has  benefited  so  many 
industries.  Following  extensive  e.xperi- 
ments  in  the  electric  furnace  field,  he 
produced  the  first  large  sample  of  artifi¬ 
cial  graphite,  a  discovery  which,  gen¬ 
erally  speaking,  revolutionized  industry 
and  specifically  resulted  in  a  wider  use 
of  the  electric  furnace  commercially. 
His  work  on  graphite  led  him  into  the 
field  of  chemistry  and  he  was  soon  occu¬ 
pied  with  lubrication  problems. 

Washington,  Pa.,  was  Dr.  Acheson’? 
birthplace.  His  schooling  was  inter¬ 
rupted  because  of  financial  reverses 
when  he  had  only  completed  three  years, 
but  in  spite  of  this  handicap  his  pen¬ 
chant  for  things  scientific  became  ap¬ 
parent  at  an  early  age,  and  at  17  he  had 
his  first  United  States  patent  to  hi? 
credit.  He  was  successively  chainman 
in  a  surveying  party,  railroad  ticket 
clerk,  engineer,  bookkeeper  and  iron 
miner  before  becoming  assistant  drafts¬ 
man  for  Thomas  A.  Edison  at  Menlo 
Park  in  1880.  Dr.  Acheson  was  the 
recipient  of  numerous  scientific  awards, 
including  the  Perkin  gold  medal,  the 
highest  American  honor  in  the  field  of 
chemistry ;  the  Rumford  medal  from  the 
Academy  of  Arts  and  Sciences  and  the 
John  Scott  medal  twice  from  the  Frank¬ 
lin  Institute. 

Three  years  ago  Dr.  Acheson  pre¬ 
sented  to  the  .'\merican  Electrochemical 
Society  $25,000  as  a  trust  fund  to  form 
the  basis  of  an  award  every  second  year 
of  a  gold  medal  and  a  prize  of  $1,000 
for  a  distinguished  contribution  to  any 
of  the  branches  fostered  by  the  Ameri¬ 
can  Electrochemical  Society. 

T 

Ezra  M.  Lawton,  some  years  ago 
connected  with  the  electrical  industry  in 
Cincinnati,  Ohio,  died,  July  2,  at  Pasa¬ 
dena,  Calif.,  in  his  sixty-seventh  year. 
Mr.  Lawton  was  superintendent  of  con¬ 
struction  for  the  Cincinnati  Electric 
Light  Companies  from  1890  to  1895  and 
established  an  electrical  contracting  busi¬ 
ness,  which  he  maintained  until  1906, 
when  he  went  to  Me.xico.  Subsequently 
he  entered  the  diplomatic  service  anu 
served  as  Consul  in  Mexico,  Honduras. 
Guatemala,  Brazil  and  in  Sydney. 
Australia.  He  carried  out  several  spe¬ 
cial  missions  in  the  consular  service. 
He  resigned  in  1929  and  settled  in  Pasa¬ 
dena.  Mr.  Lawton  was  a  native  of 
I  ronton,  Ohio. 
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Financial  and  Statistical  News 


AS  THE  favorable  influence  of  the  moratorium  on  business 
wears  off  more  attention  is  again  paid  to  second  quarter 
X  ^  earnings,  which,  although  fully  and  often  accurately  antici¬ 
pated,  have  their  influence  on  markets  just  as  though  they  were 
actually  news.  It  is  not  unexpected,  therefore,  that  the  markets 
have  difficulty  in  holding  the  huge  gains  occasioned  by  debt  cancel¬ 
lation  discussions.  Utilities,  however,  have  receded  only  fractionally 
during  the  week. 

- Recext  I'TiLiTY  ISSUES  ARE  SAID  TO  HAVE  MET  very  favorable 

market  reception,  although  at  lowest  rates  on  record.  Naturally 
most  of  them  have  been  placed  on  a  long-term  basis,  the  average  for 
mortgage  bonds  recently  sold  being  40  years.  This  substantial  reduc¬ 
tion  in  carrying  charges  for  several  decades  to  come  will  have  an 
important  bearing  on  future  earnings. 

T 


Industrial  Power  Statistics 
in  Preparation 

In  connection  with  the  biennial 
census  of  manufactures  tbe  Bureau  of 
the  Census  has  made  it  a  practice  to 
publish  statistics  on  the  power  installa¬ 
tions  in  various  industries.  This  por¬ 
tion  of  the  report  on  the  census  for 
1029  is  stated  to  be  now  in  preparation 
and  the  results  are  expected  to  be  avail¬ 
able  in  the  fall.  It  will  show,  among 
other  things,  the  increase  since  1927  in 
the  horsepower  of  electric  motors  oper¬ 
ated  on  purchased  energy  as  well  as  the 
horsepower  of  those  operated  on  energy 
generated  in  the  establishments  re¬ 
porting. 

The  manufactures  division  is  also 
stated  to  be  rushing  through  a  report 
which  will  show  the  amount  and  cost  of 
each  kind  of  fuel  used  in  each  industry 
and  in  each  state.  Consumption  in  in¬ 
dividual  large  cities  is  to  he  given  as  to 
both  quantity  and  cost.  The  study  will 
cover  counties  and  all  towns  of  more 
than  10,000  population.  In  the  smaller 
subdivisions,  however,  quantities  alone 
will  be  reported.  There  will  be  totals 
also  for  industries  as  a  whole  without 
subdivision  as  to  location. 

T 

British  Output  Grows 
80  per  Cent  in  Eisht  Years 

Official  returns  to  the  British  Elec¬ 
tricity  Commission  .show’  that  867,000,- 
000  kw.-hr.  w’as  generated  by  authorized 
undertakers  in  the  United  Kingdom 
during  April,  1931,  as  compared  with 
the  finally  revised  figure  of  849,000,000 
hr.  in  the  corresponding  month  of 
1930.  or  an  increase  of  2.1  per  cent. 


T  T 

During  the  first  four  months  of  1931, 
up  to  the  end  of  April,  the  total  was 
4,052.000.000  kw.-hr.,  as  compared  W'ith 
the  finally  revised  figure  of  3.880.000.000 
kw.-hr.  for  the  corresponding  period  of 
1930,  representing  an  increase  of  4.4  per 
cent. 

Figures  on  a  quarterly  basis  for  the 
years  1924  to  1927  have  also  been  re¬ 
cently  prepared  by  the  commission  and 
are  embodied  in  the  table  herewith,  to- 

T 


WHILE  the  trend  of  bond  prices 
has  been  generally  upward  since 
early  June,  various  factors  have  re¬ 
cently  induced  irregularity.  Many  banks 
have  sold  some  of  their  bond  holdings  to 
make  a  more  liquid  showing  in  annual 
statements.  There  has  also  been  cor¬ 
porate  selling  to  establish  losses  for  tax 
purposes.  Then  the  uncertainty  w’ith 
regard  to  the  proposed  international 
debt  moratorium  has  caused  hesitancy  in 
buying.  Prices,  however,  remain  close 
to  the  highs  since  1928,  supported  in 
part  by  reinvestment  of  the  millions  dis¬ 
tributed  in  mid-year  dividends.  The 
Dow-Jones  average  of  ten  utilities  is 
now'  97.67,  against  93.04  a  year  ago. 

Relation  to  business  cycle 

Recent  strength  in  the  bond  market 
has  been  shared  by  second-grade  obliga¬ 
tions.  reflecting  a  general  feeling  of  in¬ 
creasing  confidence,  security  being  the 
feature  of  question  in  these  issues. 

How’  the  bond  market  trend  relates  to 
the  general  business  trend  has  been  in- 


gether  with  a  summary  of  the  figures 
already  published  for  the  years  1928  to 
1930.  The  table  gives  the  approximate 
total  generated  by  authorized  under¬ 
takers  in  millions  of  kilowatt-hours. 


First 

Second 

Third 

Fourth 

Year 

Quarter 

Quarter  Quarter  Quarter 

Total 

1924 

•  1,664 

1,347 

1,331 

1,752 

6,094 

1925 

1,798 

1,430 

1,453 

1.984 

6,665 

1926 

1,992 

1,459 

1,458 

2,131 

7,040 

1927 

2,200 

1,760 

1,814 

2.460 

8,234 

1928 

2,472 

1.994 

1,929 

2,678 

9,073 

1929 

2,844 

2,254 

2.193 

3.003 

10,294 

1930 

1931 

3,031 

3,185 

2,390 

2,341 

3,152 

10,914 

The  output  in  every  quarter  showed 
an  increase  over  the  output  in  the  cor¬ 
responding  quarter  of  the  preceding 
year,  even  in  1930.  The  output  of 
stations  belonging  to  companies  other 
than  authorized  undertakers,  leased  to 
or  operated  by  the  latter  and  utilized 
for  the  purpose  of  their  undertakings, 
has  been  included  in  these  statistics. 

During  May  802,000,000  kw.-hr.  was 
generated  as  compared  with  the  finally 
revised  figure  of  832,000,000  kw.-hr.  in 
May,  1930,  or  a  decrease  of  3.6  per  cent. 
During  thc'first  five  months  of  1931  up 
to  the  end  of  May  the  corresponding 
total  was  4.854.000,000  kw.-hr.,  as  com¬ 
pared  with  the  finally  revised  figure  of 
4.712.000.000  kw.-hr.  for  1930,  repre¬ 
senting  an  increase  of  3  per  cent. 

▼  T 


terestingly  reviewed  by  the  National 
City  Bank  of  New  York.  From  its 
study  appears  the  follow’ing : 

It  is  .sometimes  argued  that  the  investor 
who  purchases  high-grade  bonds  on  the 
current  low  yield  basis  runs  the  risk  of 
having  them  decline  in  price  as  soon  as 
business  begins  to  recover  and  interest 
rates  to  firm  up.  In  so  far  as  past  records 
may  be  a  guide,  however,  they  indicate  that 
a  considerable  period  usually  elapses  after 
the  upward  turn  of  busines  before  interest 
rates  ri.se  sufficiently  to  affect  prices  of 
prime  bonds,  which  tend  to  be  maintained 
permanently  at  a  high  level,  save  during 
periods  when  credit  becomes  abnormally 
tight.  Generally  speaking,  the  downward 
turn  has  not  come  in  the  past  until  about 
the  time  the  business  indexes  crossed  nor¬ 
mal  on  the  way  up.  The  record  seems  to 
show  that  narrowing  of  the  spread  between 
prime  and  secondary  bonds  during  business 
recovery  takes  place  not  because  the  for¬ 
mer  decline  but  because  the  latter  ad¬ 
vance.  .  .  . 

Prices  of  the  highest  grade  bonds  reached 
their  low  in  May,  1920,  and  advanced  until 
.\ugust,  1922.  The  index  of  business  ac¬ 
tivity  stood  at  peak  in  June,  1920,  declined 
to  bottom  in  March,  1921,  and  recovered 


Bond  Market  Rise  Precedes 

General  Business  Upt 


urn 
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Cities  Service  Stock  Barred  in  Kansas 


to  calculated  normal  by  November,  1922. 
The  advance  in  the  bond  market,  therefore, 
began  ten  months  before  business  turned 
upward  and'  continued  seventeen  months 
afterward.  When  the  break  in  business 
occurred,  short-term  money  rates  were  high 
and  a  widesi)read  condition  of  frozen 
credits  existed,  which  delayed  the  natural 
easing  of  credit.  Once  under  way,  how¬ 
ever,  the  decline  in  interest  rates  continued 
for  two  years,  with  no  firming  up  until 
recovery  had  carried  the  business  index 
nearly  back  to  normal.  Underlying  causes 
for  the  rise  in  the  high-grade  lx)nd  market 
were  the  same  during  this  pericxl  as  they 
are  today,  namely,  a  downtrend  in  interest 
rates,  an  incrtasefl  sui)ply  f)f  bank  funds 
resulting  from  reduction  of  loans  and  a 
preference  among  bond  investors  for  only 
gilt-edge  issues. 

The  duration  of  the  rise  in  bond  prices 
after  the  turn  in  business  as  shown  by  the 
two  long-term  indexes  may  be  summarized 


as  follows : 

Business 

Bond  Price 

Months 

Low  Point 

High  Point 

Difference 

Feb.,  1885 

.luly,  1886 

17 

.June,  1894 

.\ug.,  1895 

14 

.\ov.,  1896 

■lune,  1899 

31 

.March,  1908 

Feb.,  1909 

1  1 

March,  1921 

•Aug.,  1922 

17 

T 

Weekly  Enersy  Output 

Output  of  f.lfxtric  light  and  power 
companies  in  the  United  States,  as  esti¬ 
mated  by  the  statistical  research  depart¬ 
ment  of  the  National  Electric  Light 
.Association,  is  shown  in  the  accom¬ 
panying  chart.  I'or  recent  weeks  and 
correspondingly  in  preceding  years  the 
energy  generated  was: 


Week  Ended 

1931 

‘Millions  of 
l<)30 

^  Kw.-Hr.- 
1929 

1928 

.June  6 . 

.  1.562 

1,608 

1,653 

1,480 

.lune  13 . 

.  1,581 

1,663 

1,675 

1,480 

.lune  20 . 

.  1.579 

1,656 

1,678 

1,480 

.Tune  27 . 

.  1,593 

1,657 

1,698 

1,480 

.Tilly  4 . 

.  1,576 

1,621 

1,611 

1,366 

In  successive  weeks  beginning  with 
that  ended  June  6  the  output  this  year 
has  been  below  that  of  the  correspond¬ 
ing  period  in  1930  by  2.9,  4.9,  4.6,  3.9 
and  2.8  per  cent. 


APF’ROV’AL  for  the  sale  in  the  State 
of  Kansas  of  Cities  Service  common 
stock  was  withdrawn  this  week  on  in¬ 
structions  of  Governor  Harry  \Vo(xlring 
to  the  State  Banking  Department.  The 
announcement  was  met  by  a  sharp  reply 
from  Henry  L.  Doherty,  president  of 
the  company,  who  also  communicated 
with  Postmaster-General  Brown  urging 
that  the  Kansas  City  Star,  which  pub¬ 
lication  .Mr.  Doherty  blamed  for  insti¬ 
gating  the  action,  he  barred  from  the 
mails.  Copies  of  his  wire  to  Governor 
Woodring  were  sent  to  the  Kansas  City 
Chamber  of  Commerce,  the  .American 
Newspaper  Publishers’  Association,  the 
United  .States  Chamber  of  Commerce, 
the  National  Better  Business  Bu¬ 
reau,  etc. 

Mr.  Doherty  also  wired  Secretary  of 
Commerce  Lamont  pointing  out  that 
Governor  W'oodring  had  threatened  to 
throw  certain  Cities  Service  subsidiaries 
into  receivership.  He  referred  to  the 
hundred-million  dollar  gas  pipe  line 
project  on  which  10,000  employees  are 
engaged.  He  charged  that  the  Kansas 
City  Star  was  seeking  to  impair  the 
credit  and  cripple  the  operations  of  the 
company  and  that  all  this  would  add  to 
the  business  depression  and  unemploy¬ 
ment. 

Governor  W’oodring  had  asked  the 
company  that  a  voluntary  reduction  of 
10  cents  per  1,000  cu.ft.  he  made  in  the 
rates  charged  for  gas  to  local  di.strihut- 
ing  companies  from  the  existing  40-cent 
rate.  A  conference  was  held  between 
Mr.  Doherty  and  Governor  Woodring 
in  Wa.shington  and  a  brief  delay  was 
asked  by  the  company.  Without  giving 
the  company  further  opportunity  for 
discussing  the  matter  of  adjusting  these 
rates,  it  is  charged,  the  Governor  called 
for  an  investigation  of  the  company’s 
rates  on  August  18.  The  same  day,  July 


3.  the  Blue  Sky  Commission  of  Kansas 
barred  certain  of  the  company’s  securi¬ 
ties  from  sale  within  the  state  on  the 
ground  that  “prior  liens  make  the  com¬ 
mon  and  other  stocks  worthless.”  A 
temporary  injunction,  however,  has  been 
secured  against  the  order. 

T 

Billion  in  Canadian  Power 

Capit.m.  i.\VF.STMF.NT  in  the  electric 
light  and  power  industry  in  Canada 
passed  the  hillion-dollar  mark  in  1929. 
.According  to  the  Dominion  Bureau  of 
.Statistics  the  investment  of  $1,055,731,- 
532,  as  at  December  31,  was  by  far  the 
largest  investment  in  any  single  manu¬ 
facturing  industry,  the  second  industry 
being  the  pulp  and  paper,  with  $644,- 
733,806,  and  the  third,  sawmills,  with 
$181,586,699. 

The  increase  during  the  year  of  $98,- 
811,929  included  only  e.xpenditures  by 
.stations  operating  on  December  31.  The 
only  industry  reporting  to  the  bureau  to 
show  a  larger  investment  was  steam 
railways  with  $3,153,350,558  and  an  in¬ 
crease  during  1929  of  $136,212,758. 

The  output  for  1929,  17,962,515,000 
kw-hr.,  was  an  increase  over  the  1928 
output  of  10  per  cent,  as  against  yearly 
increases  of  12,  20  and  20  per  cent, 
respectively,  in  1928,  1927  and  1926. 
Compared  with  1922  the  capital  invest¬ 
ment  increased  186  per  cent,  the  output 
266  per  cent. 

The  large  increase  in  use  of  electricity 
for  power  and  lighting  and  also  the  in¬ 
creasing  use  of  off-peak  power  from 
water-power  plants  have  increased  the 
quantity  of  useful  power  per  unit  of  ca¬ 
pacity  of  equipment  so  that  in  1929  the 

Central  Electric  Stations,  Canada 


1929  1928 


Power  plants,  number  585 

Capital . $1,055,731,532 

Revenue  from  ultimate 

ronsumers .  122,883,446 

Salaries  and  wajres.  . .  24,831,821 

Taxes .  4,968,763 

Employees,  number. .  16,164 

Pole  line  miles .  42,913 

For  transmission. .  .  17,069 

For  distribution. . . .  25,844 

Customers,  number. . .  1,555,883 

Domestic  service. .  .  1,292,481 

Commercial  liftht'..  233,854 

Power* .  28,00 1 

Street  liehting .  1,547 


601 

$956,919,603 

112,326,819 

24,087,420 

4,597.399 

15,855 

37,333 

14,372 

22,961 

1,464,005 

1,207.457 

215,728 

40,820 


Electric  energy  jten- 

erated,  kw.-hr .  17, 

Prime  movers,  main 

plant,  hp . 

Waterwheels  and  tur¬ 
bines . 

Steam  reciprocating 

engines . 

Steam  turbines .... 
Internal  combustion 

engines . 

Generating  equipment 


962,515,000  16,337,804,000 

4,925,5553  4,627.667 

4.718,927  4,445.531 

26,103  29.20ft 

156,873  131,295 

23,652  21.635 

4,048,019  3.764,331 


'Commercial  light  and  power  loads  of  50  kw.  and 
under  for  1929.  Not  comparable  with  *928. 

^Commercial  light  and  power  loads  of  over  50  kw 
for  1929.  Not  comparable  w.-'‘  .  1928. 

•5,097,443  including  equipment  in  auxiliary  plants 
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ratio  of  output  to  maximum  of  rated 
capacity  was  50  per  cent,  as  against  42 
per  cent  in  1922.  A  few  large  systems 
have  ratios  of  60  to  72  per  cent.  In 
computing  this  ratio,  allowance  was 
made  for  generators  installed  or  re¬ 
moved  during  the  year.  In  the  United 
States,  according  to  the  report  for  1927, 
the  ratio  was  only  33  per  cent,  making 
no  allowance  for  equipment  in  place 
only  part  of  the  year.  The  nature  of 
the  industries  served  accounts  for  this 
difference  to  some  extent. 

The  total  revenue,  excluding  pay¬ 
ments  for  power  interchanged  between 
stations,  amounted  to  $122,883,446. 
More  than  one-quarter  of  the  revenue, 
or  $33,627,863,  was  received  from  do¬ 
mestic  service. 

T 

NEWS  BRIEFS 

The  Railroad  Commission  of  Califor¬ 
nia  has  granted  an  extension  of  time  to 
the  Pacific  Gas  &  Electric  Company  in 
which  to  e.xchange  shares  of  its  pre¬ 
ferred  stock  for  preferred  stocks  of 
Great  Western  Power  Company  of 
California  and  Feather  River  Power 
Company  until  September  30,  1931. 

• 

Two  holding  companies  to  deal  in 
electricity,  gas.  etc.,  have  been  chart¬ 
ered  by  the  Secretary  of  .State  of  New 
York,  each  with  the  same  directors  and 
subscribers  and  same  amount  of  capital, 


$10,000.  The  two  companies  are  Sys¬ 
tem  Developments.  Inc.,  and  Eastern 
Developments,  Inc.,  both  of  New  York 
City.  Frederick  Shoffield,  Frederick 
A.  O.  Schwarz  and  Edward  R.  Ward- 

well  are  directors  and  subscribers. 

• 

Massachusetts  Department  of  Public 
Utilities  has  approved  the  issuance  by 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Brockton  at  $40  a  share  of 
19,368  additional  shares  of  $25  par  capi¬ 
tal  stock. 

• 

Georgia  Hydro-Electric  Company, 
part  of  the  Commonwealth  &  Southern 
System,  has  called  for  redemption  at 
105  and  interest  August  1.  1931,  its 
outstanding  first  mortgage  64  per  cent 
gold  bonds  due  February  I,  1945,  which 
are  outstanding  in  the  amount  of 
$458,400. 

• 

Directors  of  the  Holyoke  (Mass. ') 
Water  Power  Company  have  declared 

an  extra  dividend  of  $1. 

• 

Preferred  and  common  .stock  holders 
of  Jersey  Central  Power  &  Light  Com¬ 
pany  have  authorized  an  increase  in  the 
preferred  shares  of  the  companv  from 
$20,000,000  to  $40,000,000  ($100  par 
value)  and  an  increase  of  from  1,000,- 
000  to  2,000,000  common  shares  having 
no  par  value.  This  action  was  required 
in  order  to  permit  the  issuance  of  addi¬ 
tional  shares  of  preferred  and  common 
stocks  by  Jersey  Central  Power  &  Light 
Company  in  connection  with  the  acquisi- 

T  ▼  T 


tion  by  that  company  of  all  of  the  assets 
of  Eastern  New  Jersey  Power  Com¬ 
pany. 

▼ 

Growth  Possibilities  Great 
in  Rural  Districts 

Utilitie.s  serving  sm.\ll  towns  and 
rural  districts  .show  growth  possibilities 
as  great  as  or  greater  than  metropolitan 
systems.  This  is  the  conclusion  reached 
by  Martin  J.  Insull,  president  Middle 
West  Utilities  Company,  after  a  study  of 
companies  serving  the  two  types  of 
territory.  Mr.  Insull  said  in  part: 

In  a  typical  group  of  companies  serving 
big-city  and  small-town  territories  the 
metropolitan  companies  show  a  decline  in 
output  of  3.8  per  cent  for  the  first  twenty 
weeks  of  1931  from  the  corresponding 
period  of  1930.  The  companies  serving 
non-metropolitan  territories,  however,  show 
an  increase  of  1.3  per  cent  in  output.  The 
national  average  for  the  same  period  was 
4  per  cent  under  that  of  the  previous  year. 

This  is  possibly  only  partially  due  to  the 
greater  stability  of  business  in  the  less 
congested  territories,  although  there  is  evi¬ 
dence  that  the  small  communities  have  shown 
a  greater  resistance  to  depression.  It  i's 
more  likely  due  to  the  less  saturated  and 
more  fertile  market  in  the  small  towns. 
This  is  true  of  both  industrial  and  domestic 
consumption. 

In  connection  with  industrial  consump 
tion  in  non-metropolitan  territories,  the 
significant  factor  is  the  tendency  of  man¬ 
ufacturing  to  avoid  high  costs  of  conges¬ 
tion  by  locating  plants  in  smaller  com¬ 
munities. 


CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


Operating  rnmpanles 


Galifornia  Oregon  Power 
(Year  ended  April  iO) 

Groee  earnings . 

Net  earnings . 

O onsumers  Power 
(Year  ended  May  31) 

Gross  earnings . 

Net  earnings . 

Hetroit  Edison 
(Year  ended  May  31) 

Gross  earnings . 

Net  earnings . 

I.ouisville  Gas  &  Eleotric 
(Year  ended  .\pril  30) 

Gross  earnings . 

Net  earnings . 

Mountain  States  Power 
(Year  ended  .\pril  30) 

Gross  earnings . 

Net  earnings . 

Nevada-California  Electric  A  subs. 
(Year  ended  May  31) 

Gross  earnings . 

Net  earnings  . 

Northern  States  Power 
(Year  ended  .\pril  30) 

Grose  earnings . 

Net  earnings . 

<*>hio  Edison 

(Year  ended  May  31) 

Gross  earnings . 

Net  earnings . 

*  Oklahoma  Gas  <fe  Electric 
(^Year  ended  .\pril  30) 

Grose  earnings . 

Net  earnings . 

Pueet  Sound  Power  A  Light 
(Year  ended  May  31) 

Grose  earnings . 

Net  earnings . 

San  Diego  Consolidated  Gas  A 
Electric 

(Year  ended  April  30) 

Gross  earnings . 

Net  earnings . 


1931 


$3,966,017 

2.153.601 


31.869.197 

18,076.767 


51.502.019 

17,089,609 


10,728,525 

5,676.951 


3,447,571 

1,193,311 


5.737,585 

2,985.798 


33.51 1,765 
16,815,945 


18.961,213 

11,647,153 


13,423,440 

6,130,767 


16.594,740 

7,230,839 


7.390.433 

3,788,771 


1930 


$3,560,338 

2,122,448 


33.293.699 

17.279,724 


56,142.541 

18,529,590 


10,387,368 

5,356,008 


3.429.512 

1,320,174 


5,770,409 

2,945,219 


32.964.705 

16,755,458 


19.468,664 

11.313.792 


14.508.659 

6.762.218 


16.861,462 

7,144,927 


7,203.460 

3,402.828 


Per  Operating 
Cent  Ratio 
Increase  1931  1930 


114 

1.5 


-43  43  48 

4.6 


—  8.2  67  67 

—  7.7 


3  3 
6.0 


0  5 
—  9.5 


—57  48  49 

1.3  .  . 


17 

0.4 


—  26  38  42 

2.9 


-  7  5 

—  9,3 


—  1.6 

1.2 


2  5 
11.3 


Operating  Companies 


1931 

Southern  Colorado  Power 
(Year  ended  .\pril  30) 

Gross  earnings .  $2,216,376 

Net  earnings  .  1,025,804 

Wisconsin  Public  Service 
(Year  ended  April  30) 

Gross  earnings .  5,565,455 

Net  earnings .  2,284,583 


1930 


$2,283,234 

1,067,313 


5,573,753 

2,397,694 


Per  Operating 
Ceat  Ratio 
Increase  1931  1930 


Holding  Companies 


■American  Power  A  I.ight  A  subs. 
CYear  ended  March  31) 


Gross  earnings . 

86.122,700 

88,406,792 

— 

14 

Net  earnings . 

44,748,548 

45,590.856 

— 

2  0 

Cities  Service 

(Year  ended  May  31) 

Gross  earnings . 

51,707.481 

54,464,046 

5  0 

Net  earnings . 

49,014,139 

52,804,197 

— 

7  2 

Commonwealth  A  Southern  A  subs. 

(Year  ended  May  31) 

Gross  earnings .  136,381,132 

147,247,920 

7  4 

48 

49 

Net  earnings . 

71,087,1 18 

75,295,319 

— 

5.6 

Electric  Power  A  Light  A  subs. 
(Year  ended  March  31) 

Grose  earnings . 

80,866.305 

61,204.469 

32 

0 

49 

50 

Net  earnings . 

41,210,465 

30.230.753 

36 

1 

National  Power  A  Light  A  subs 
(Year  ended  March  31) 

Grose  earnings . 

79,388.219 

81.109.278 

2. 1 

55 

55 

Net  earnings  . 

35.891,404 

36,464.229 

— 

1.6 

Philadelphia  Company 
(Year  ended  April  30) 

Gross  earnings . 

60.199.454 

63,544,721 

5  2 

Net  earnings . 

29.925.785 

31,367,007 

— 

4.6 

Public  Service  Corp  of  New 
Jersey  A  subs. 

(Year  ended  May  31) 

Groee  earnings . 

139.276.209 

138,623,441 

4  7 

67 

69 

Net  earnings . 

44.887,493 

42,603,477 

5  3 

Standard  Gas  A  Electric  A  subs 
(Year  ended  April  30) 

(3roes  earnings . 

151,630.819 

155.357,799 

2  4 

Net  earnings . 

73.159.778 

74,850,343 

— 

2.3 
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Business  News  and  Markets 


Editors  Find  Business 
Thoroushly  Liquidated 

Bi'siXKSS  IN  THE  United  States  has  rid 
itself  of  all  unnecessary  overhead 
burdens  accumulated  during:  the  pros¬ 
perity  {eriod.  'I'horoughly  liquidated,  it 
is  now  extremely  sensitive  to  all  in¬ 
fluences  and  rea<ly  to  respond  to  the 
slig:htest  stimulus.  This  is  the  consensus 
of  155  editors  of  technical,  trade,  service 
and  professional  business  papers — mem¬ 
bers  of  the  National  Conference  of 
Business  Paper  Editors  and  the  As¬ 
sociated  Business  Papers  as  expressed 
in  their  eijjhth  .semi-annual  survey  of 
the  business  outlook,  just  completed. 

While  they  do  not  find  that  the  up¬ 
turn  of  business  has  been  reached  gen¬ 
erally,  these  editors  do,  in  certain  fields, 
report  that  signs  of  improvement  have 
already  been  observed.  The  industries 
in  which  this  has  occurred  included  the 
automotive  efiuipment  and  parts  section 
of  the  automobile  industry,  chemicals, 
machine  tools,  electric  power  production, 
textiles,  commercial  bakeries,  furniture 
manufacturing,  construction,  meat  pack¬ 
ing,  shoe  retailing,  radio  broadcasting. 

The  editors  report  that  aggressive 
merchandising  in  which  manufacturers 
;md  retailers  co-operate  to  develop 
goods  that  will  sell  under  present-day 
conditions  has  characterized  husinees 
for  the  six  months  just  closed.  Further, 
they  state  that,  in  the  main,  inventories 
of  raw  materials  and  finished  products 
are  now  so  depleted  that  replacement 
buying  cannot  he  much  longer  postponed. 

T 

Automatic  Refrigerator 
Standard  Test  Code 

Work  ox  the  prepar.xtiox  of  a  stand¬ 
ard  test  code  for  automatic  refrigerator^ 
is  being  undertaken  by  the  subcommittee 
on  tests  of  the  .sectional  committee  on 
specifications  for  refrigerators  (B.58) 
under  the  procedime  of  the  American 
.Standards  Association.  The  subcom¬ 
mittee  has  recently  been  reorganized  for 
this  purpose  following  its  completion  of 
a  draft  of  a  standard  test  code  for  ice 
refrigerators. 

The  test  for  automatic  refrigerators 
will  cover  the  following  five  principal 
elements  of  performance: 

.■\inbient  temperature  under  standardized 
coufiitious. 

Internal  teiniK'ratures. 

Power  input  (electricity,  gas  or  other 
fuel,  and  water). 


Proportion  of  time  in  operation. 

Xumber  of  cycles  of  operation  in  a  unit 
of  time. 

Charles  E.  Roe.  Electrical  Testing 
Laboratories,  New  York  City,  is  chair¬ 
man  of  the  sectional  committee,  and  of 
the  subcommittee  which  will  prepare  the 
draft. 

The  American  .Society  of  Refrigerat¬ 
ing  Engineers  and  the  Bureau  of  Home 
fxonomics  of  the  U.  .S.  Department  of 
Agriculture  are  joint  sponsors. 


URGING  upon  the  motor  dealer  the 
necessity  of  a  definite  signed  state¬ 
ment  by  the  manufacturer  with  whom 
he  has  an  agreement  setting  forth  the 
attitude  and  policies  of  the  latter,  Louis 
Kalischer,  chairman  motor  section.  Asso¬ 
ciation  of  Electragists  International,  re¬ 
cently  presented  a  resume  of  motor  sales 
experience,  to  date,  to  presidents  and 
secretaries  of  all  chapters.  The  resume 
covers  leading  problems  and  matters  of 
policy  with  which  motor  specialists  are 
concerned. 

The  ease  with  which  a  franchise  to 
sell  nrotors  was  secured  <luring  the  war 
was  followed  by  sales  resistance  in  the 
early  twenties.  This  led  to  many  in- 
e(jualitics  and  questionable  practices  in 
distribution,  which  led  to  a  series  of 
attempts  to  define  the  function  of  the 
various  agencies,  including  the  con¬ 
tractor. 

Then  in  1927  the  national  motor 
section  committee  was  formed  to  study 
policies  and  attack  abuses.  The 
“Fresno”  plan  was  adopted  by  the 
California  state  convention  of  Elec¬ 
tragists  in  1928  and  many  other  plans 
were  adopted. 

Out  of  .several  of  these  plans  there 
evolved  the  "Suggested  Motor  Distribu¬ 
tion  Policies,”  embodying  seven  points. 
A  joint  committee  of  motor  specialists 
and  N.E.M..\.  met  several  times  to  un¬ 
ravel  difficult  phases  of  the  problem. 

In  view  of  legal  limitation  on  trade 
agreement  di.scussions  the  group  could 
only  strive  for  "the  simple  recognition 
of  the  proper  sphere  of  sales  activities 
in  the  distribution  of  motors  and  motor 
accessories,  trying  to  secure  a  fair  field 
and  a  better  representation  for  both  the 
manufacturer  and  the  reseller.”  Changes 


Allis-Ckalmers  Reports 
Unfilled  Orders 

Unfilled  orders  of  the  Allis-Chalmers 
Manufacturing  Company  on  July  1 
amounted  to  $9,051,000,  against  $9,776.- 
000  on  June  1.  On  January  1.  last, 
order  books  held  $1.5,012,000  of  business. 
As  of  July  1,  19.50,  the  unfilled  orders 
were  $17,926,000.  It  is  understood  that 
itiquiries  have  increased  recently. 


actually  brought  about  covered  such  mat¬ 
ters  as  service  shops,  discount  on  frac¬ 
tional-horsepower  motors,  motor  repair 
parts,  classification  of  motor  specialists, 
policies  of  machinery  manufacturers, 
motor  brokers,  stator  exchange  policie>. 

Of  the  seven  points  in  the  suggested 
motor  distribution  policies,  only  two  re¬ 
main  for  further  research.  They  concern 
commission  on  the  sale  of  motors  above 
200  hp.  and  compensation  of  the  motor 
specialist  who  installs  the  wiring  where 
a  motor  has  been  sold  direct  to  the 
customers  by  the  manufacturer. 

Mr.  Kalischer  points  out  that  much 
has  been  accomplished,  but  that  a  great 
deal  of  missionary  xvork  is  needed  to 
iron  out  the  problems  in  the  way  of 
assuring  a  fair  opportunity  for  the 
motor  specialist  to  secure  business  at  a 
reasonable  profit. 

T 

Canadian  Industry 
Largely  Electrified 

Only  one  m.xjor  industry  in  the 
Dominion  is  less  than  50  per  cent  elec¬ 
trified,  according  to  a  survey  just  com¬ 
pleted  by  the  Royal  Bank  of  Canada. 
Three  industries  are  100  per  cent  elec¬ 
trified  and  five  are  90  per  cent  electrified, 
the  .study  shows. 

.'Ml  power  used  in  the  automobile,  clay 
products  and  rubber  goods  industries 
is  electrical.  .Sugar  refining,  print¬ 
ing  and  publishing,  and  plants  manu¬ 
facturing  hardware  and  tools,  brass  and 
copper  products,  coke  and  gas  product', 
and  electric  apparatus  and  supplies  have 
90  per  cent  electric  power  installation'. 
In  the  long  list  of  industries  mentioned 
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itidustries  during  1930  and  previous 
years.  In  it  is  condensed  the  accident 
experience  of  4,200  industrial  establish¬ 
ments,  representing  5,000.000  man-hours 
of  work. 


in  the  table  of  power  equipment  pub¬ 
lished  by  the  Dominion  Bureau  of 
Statistics  the  manufacture  of  feed  and 
grist  is  the  only  one  which  utilizes  less 
than  50  per  cent  of  electric  energy. 
Seventy  per  cent  of  all  the  energy  used 
throughout  the  mining  industry  of  the 
country,  including  coal,  metals  and 
petroleum,  is  electrical. 


TRADE  BRIEFS 


L.  W.  Mercer,  vice-president  and 
general  manager  Square  D  Company, 

Detroit,  Mich.,  has  announced  the  es¬ 
tablishment  of  the  power  filter  division 
of  the  Square  D  Company,  with  offices  Herbert  B.  Bassett  has  been  promoted 
and  works  at  Detroit,  from  assistant  sales  manager  of  the 

-Acme  Wire  Company  to  the  position 
of  .sales  manager,  replacing  E.  L.  Hart- 
International  Derrick  &  Equipment  pence,  who,  however,  remains  a  director. 
Company  and  the  Stacey  Engineering 
Company  have  merged  to  form  the  In¬ 
ternational  Stacey  Corporation,  with  the 
home  office  located  in  Columbus.  Ohio. 


The  James  R.  Kearney  Corporation 
announces  that  William  H.  Teegardin  is 
associated  with  its  district  representa¬ 
tive.  Charles  Wenner,  in  Ohio. 


Charles  Croft  has  been  appointed  di¬ 
rect  representative  of  the  Railway  & 
Industrial  Engineering  Company  in  Los 
.Angeles,  at  110  X.  .Alameda  Street. 


W.  J.  Batchler  has  been  appointed 
representative  of  the  Trumbull  Electric 
Manufacturing  Company  in  the  Mary- 
land-Virginia-Xorth  Carolina  territory, 
including  the  District  of  Columbia.  His 
headquarters  will  be  at  Baltimore. 


•luly  I.  I*)?!  .luly  8,  1931 
Cents  p^r  Cents  per 
Pound  Pound 


.w.  ,  I  k.  f  IxDu.sTRiAL  .Accident  Statistics. 

W estinshouse  to  Manurac-  The  National  Safety  Council.  Inc.,  20 
,  W/  L'  Kyi  L'  acker  Dr..  Chicago.  Ill.,  has  pub- 

turC  ashin3  fviachincs  lished  under  the  above  title  the  1931 

Westinghouse  Electric  &  Manufac-  edition  of  injury  records  in  28  .American 
TURING  Company  has  extended  its  ac¬ 
tivities  in  the  field  of  dome.stic  electrical 
appliances  in  offering  a  new  line  of 
washing  machines  to  be  marketed  under 
the  Westinghouse  trademark.  .At  pres¬ 
ent  the  Westinghouse  line  of  household 
appliances  includes  electric  refrigera¬ 
tors,  ranges,  irons,  fans  and  many  other 
necessities  for  the  comfort  in  the  home. 

According  to  M.  C.  Morrow.  West¬ 
inghouse  merchandising  sales  manager, 
four  models  of  washing  machines  will 
be  marketed,  two  wringer  models  and 
two  centrifugal  driers,  double  tub 
models.  They  will  be  sold  in  medium 
and  de  luxe  price  ranges. 


Copper,  elwtrolytip.  . . . 
I.eaa,  .3ni.  S  A-  R.  prire 

■Antimony . 

Nickel,  injrot . 

Zinc,  spot . 

Tin.  Straits . 

.Aluminum,  99  percent. 


ACID  TEST  FOR  TRANSFORMERS 


Ohio  Brass  Receives 
Insulator  Order 

The  third  order  for  insulators  and 
transmission  line  hardware  to  be  used  in 
connection  with  the  e.xtensive  electrifica¬ 
tion  projects  of  the  Egyptian  govern¬ 
ment,  now  nearing  completion  in  the 
Nile  Valley,  has  just  been  received  by 
the  Ohio  Brass  Company.  This  most 
recent  order  for  suspension  insulators 
and  hardware  fittings  amounts  to  ap¬ 
proximately  $79,000  and  brings  the  total 
volume  of  orders  received  during  the 
jiast  twelve  months  for  this  project  to 
$250,000. 


Transformers  undergoing  factory  tests  in  the  "‘big  pit”  at  the  Pittsfield 
Works  of  the  General  Electric  Company.  At  the  right  and  e.vtending 
to  the  background  are  tioo  berths  housing  control  equipment  for  poxver 
distribution  from  two  12,000-kva.  generators  and  tzvo  large  20 f)00-kva. 
zcaler-cooled  transformers  in  the  foreground  equipped  zvith  conserz'ator 
oil  tanks  and  load  ratio  control  undergoing  tests  for  copper  losses. 
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Market  Conditions 

Electrical  equipment  business  appears  to  have  slowed 
down  in  almost  all  sections  of  the  countr}'  during  the  first 
week  of  the  second  half  year.  Prospects  are  brighter,  with 
inquiries  increasing,  in  the  Eastern  district,  but  actual  orders  are 
slow  in  materializing. 

- The  Pacific  Coast  reports  the  past  week  the  smallest  of 

the  year  so  far.  Business  is  below  normal  except  in  isolated  spots. 

- New  En’glani)  has  been  one  of  the  .most  active  sections, 

with  water  heaters  a  feature. 

▼  T  T 


PACIFIC  COAST 

— Contractors  report  their  jobs 
a)id  crcxvs  as  far  hcIo7t'  iwrnwl,  hut 
nearly  all  firms  hax'c  some  tvork, 
and  in  a  few  isolated  cases  are  run¬ 
ning  crervs  of  20  to  40.  Railroad 
business  is  featured  by  the  award 
of  the  Southern  Pacific  lamp  con¬ 
tract  for  tivo  years  to  General  Elec¬ 
tric. 

— State  business  is  fairly  hea-i'y,  due 
largely  to  the  desire  of  numerous 
departments  to  utilise  their  budgets 
for  the  fiscal  year  ended  July  1. 
This  busine.ss  coders  staples  and  is 
7vell  distributed  throughout  the 
state. 

Nevada  business,  through  the  influx  of 
tourists  and  visitors,  workers  and  home¬ 
steaders  to  the  neighborhood  of  Hoover 
Dam.  is  excellent.  Numerous  small 
school  jobs  are  reported  in  the  Bay  area. 
Power  company  business  is  compar¬ 
atively  poor,  new  construction  and  work 
being  at  a  minimum  and  line  material 
orders  being  of  small  size  and  largely 
for  maintenance.  Very  few  orders  of 
even  average  size  and  interest  have  been 
placed  this  past  week,  which  ranks 
among  the  worst  of  the  year,  but  they 
include  one  carload  each  of  W'esting- 
house  ranges  and  refrigerators  for  a 
.Seattle  wholesaler,  additional  auxiliary 
motors  for  a  San  Franci.sco  passenger 
ship,  valued  at  $16,000  and  a  $1,500 
meter  house  equipment  for  a  transpacific 
communication  company. 

Sales  reported  last  week  by  Seattle 
jobbers  included  dO  distribution  trans¬ 
formers,  from  20  kva.  down,  to  a  local 
central  station  and  three  of  .'iO  kva.  to 
an  irrigation  district,  fifteen  motors 
from  50  hp.  down  to  irrigation  districts 
and  dealers,  one  200  hp.  and  two  150-hp. 
machines  to  a  pulp  and  paper  mill,  45 
from  .“iO  hp.  down  to  mills,  woodwork¬ 
ing  plants  and  small  industrials,  seven 
from  15  hp.  down  to  a  fruit  and 
vegetable  cannery.  25  machines  from 
50  hp.  down  to  scattered  industrials  and 
dealers  and  approximately  $10,000  worth 
of  lighting  materials  for  the  State 

S6 


Capitol  grounds,  including  potheads, 
standards,  conduit  and  cable.  The 
Seattle  lighting  depanment  is  taking 
bids  for  approximately  $2,500  worth  of 
armature  coils,  and  has  awarded  con¬ 
tracts  for  about  $1,000  worth  of  11 -in. 
disk  strain  insulators  and  for  a  24-kw. 
motor-generator  set.  An  e.xtension  of 
the  Seattle  city  light  distribution  system, 
at  an  estimated  cost  of  $280,000,  was 
voted  unanimously  by  the  Council. 
rONSTRUCTIOX  rRO,IECTS 

San  Jose  Cement  Company.  Ltd..  San 
Francisco,  Calif.,  has  plans  completed  at 
office  of  Hunt,  Mirk  &  Company,  San 
Francisco,  engineers,  for  cement  mill  near 
San  Jose,  to  cost  over  $2,000,000;  project 
will  include  a  power  station.  State  Teach¬ 
ers  College.  Santa  Barbara.  Cailf..  has  plans 
for  a  science  building  to  cost  over  $100,000, 
with  equipment.  Owens-Illinois  Glass 
Company.  Toledo,  Ohio,  has  secured  per¬ 
mission  from  city  of  ,\lameda,  Calif.,  for 
a  new  plant,  including  power  house,  to  cost 
more  than  $1,000,000.  Lewiston  Grain 
Growers,  Inc..  Lewiston.  Idaho,  is  consid¬ 
ering  a  grain  elevator  to  cost  close  to  $90.- 
000.  Ohio-Keating  Gold  Mining  Corpo¬ 
ration.  Radersburg,  Mont..  C.  L.  Hewitt, 
manager,  contemplates  a  new  mill  at  min¬ 
ing  properties,  reported  to  cost  close  to 
$80,000. 

❖ 

SOUTHEAST 

— The  tone  of  business  in  the 
Southeast  seems  to  be  impror’ing, 
though  it  is  hard  to  put  one's  finger 
on  anything  in  particular.  A  fairly 
ivell-sustained  volume  of  electrical 
business  is  the  result  of  a  large 
number  of  small  orders,  no  out¬ 
standing  individual  orders  being 
reported. 

A  Georgia  company's  distribution  and 
current  transformer  orders  last  week 
aggregated  $13,055,  while  its  pole  line 
hardware  and  creosoted  pine  pole  orders 
totaled  $9,200.  Another  company 
ordered  $2,600  worth  of  jointing 
material  last  week.  An  East  Coast  of 
Florida  company  ordered  a  car  of  bare 
and  weatherproof  copper  wire.  The 
U.  S.  Penitentiary  ordered  last  week 
$3,000  worth  of  miscellaneous  wiring 
supplies,  $1,200  of  fans  and  $1,000  of 


lighting  fixtures.  It  expects  to  place 
next  week  an  order  for  switchboard 
equipment  amounting  to  $10,000.  A 
Georgia  textile  mill  purchased  wiring 
supplies  amounting  to  $4,000  and  a 
$6,000  order  for  similar  material  is  ex¬ 
pected  to  be  placed  next  week  by  the 
government  at  Fort  Benning,  Georgia. 

CONSTRUCTION  PROJECTS 

Constructing  Quartermaster.  Fort  Mon¬ 
roe.  Va.,  will  receive  bids  until  July  28  for 
a  radio  building  at  Langley  Field,  Va..  as 
per  specifications  on  file.  Appalachian 
Electric  Power  Company,  Bluefield,  W. 
\’a.,  plans  transmission  line  over  Kanawha 
River  from  Buffalo  to  Pliny,  Va.  Norfolk, 
Va.,  contemplates  wharves  and  warehouse 
terminal  on  waterfront  to  cost  over  $200.- 
000.  Maryville,  Tenn.,  plans  ornamental 
lighting  system.  Florida  Lime  Company. 
Ocala,  Fla.,  plans  new  hydrate  lime-manu¬ 
facturing  plant,  reported  to  cost  over 
$80,000.  Wofford  Oil  Company,  Mobile, 
.■Ma.,  contemplates  oil  storage  and  distrib¬ 
uting  plant,  near  Montgomery,  to  cost 
$100,000. 

❖ 

MIDDLE  WEST 

— Very  little,  if  any,  change  in 
general  business  is  observed  this 
week  in  the  Middle  IPest  section. 
For  the  most  part  business  appears 
to  be  marking  time. 

— Underlying  sentiment  is  funda¬ 
mentally  cheerful,  but  the  needed 
impetus  to  start  business  moving 
is  lacking.  Major  actiz'ities  are  in 
relatk'ely  the  same  position  as  last 
zveek  zvith  no  immediate  prospects 
for  much  improvement. 

Production  of  electrical  energy  con¬ 
tinues  to  gain  from  week  to  week  in  the 
Chicago  area,  averaging  about  H  per 
cent  below  the  similar  period  last  year. 
Some  of  the  interesting  orders  placed 
this  week  include  speed  selector  switches 
complete  with  appurtenances  to  cost 
$13,000,  si.x  4.000-amp.,  IS-kv.  outdoor 
type  disconnecting  switches,  three  car¬ 
loads  of  asbestos  tape,  one  carload  of 
fiber  conduit  and  several  construction 
orders  aggregating  $50,000. 

CONSTRUCTION  PROJECTS 

Gresham,  Wis.,  will  receive  bids  until 
July  20  for  a  municipal  hydro-electric 
power  plant,  including  one  125-kva.  water¬ 
wheel-generator  unit  and  one  219-kva.  gen¬ 
erator  of  similar  type  (only  one  machine 
to  be  installed  at  present  time)  and  com¬ 
plete  auxiliary  equipment.  Calumet  & 
Hecla  Consolidated  Mining  Company, 
Calumet,  Mich.,  plans  research  laboratory 
Detroit  Public  Lighting  Commission, 
Detroit,  Mich.,  has  plans  for  a  power  sub¬ 
station  to  cost  $50,000.  American  Airways. 
Inc.,  Robertson,  Mo.,  has  plans  for  hangar 
at  airport  at  Chicago,  Ill.,  to  cost  $l0O,- 
000.  Richmond.  Ind.,  proposes  to  reject 
bids  recently  received  for  equipment  for 
expansion  and  improvement  program  at 
municipal  power  plant  to  cost  $850,000  and 
will  soon  ask  new  bids.  Contracting 
Officer.  .Air  Corps.  United  States  .Army, 
Wright  Field,  Dayton,  Ohio,  will  receive 
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bids  until  July  20  for  200, OdO  electrodes, 
400,000  gaskets,  etc.  (Circular  28).  Ket¬ 
tle  River,  Minn.,  will  discontinue  municipal 
electric  generating  plant  and  is  offering 
property  for  sale.  Minneapolis,  Minn.,  will 
soon  take  bids  for  a  vocational  training 
school  to  cost  $400,000.  Union  Terminal 
W'arehouse  Company,  Lincoln,  Neb.,  plans 
multi-story  terminal  building  to  cost  $300,- 
000,  with  equipment. 

❖ 

EASTERN 

— A  HOLIDAY  WEEK-END,  COUplcd  with 
a  session  of  torrid  rveathcr,  has  had 
the  natural  effect  of  making  a  slotv 
market  sttJl  slower,  and  the  Eastern 
district  records  little  nezv  worth- 
U'hile  business.  Prospects  continue 
encouraging,  hut  there  is  marked 
hesitancy  on  the  part  of  central 
stations  and  industrial  interests  in 
placing  commitments. 

— With  the  turn  of  the  summer 
season,  inquiries  sho^v  a  tendency 
to  .dacken  and  manufacturers  are 
turning  to  prospective  accounts  of 
several  weeks  ago  in  an  effort  to 
develop  renewed  attention.  Raihvay 
electrification  scores  the  best  totals 
of  the  zvcck  and  sizable  business 
continues  from  that  quarter. 
Marine  account,  likeii'ise,  has  a 
substantial  commitment  to  its  credit. 

Pennsylvania  Railroad  Company  is 
negotiating  with  the  Arundel  Corpora¬ 
tion,  Baltimore,  Md.,  for  installation  of 
underground  conduits,  erection  of  steel 
poles  for  overhead  lines  and  other  con¬ 
struction  work  in  connection  with  its 
electrification  program  between  Balti¬ 
more  and  Washington,  contract  reported 
to  total  about  $2,000,000.  The  railroad 
has  placed  an  order  with  a  New  York 
manufacturer  for  tran.sformers  and 
switching  equipment  for  substation  serv¬ 
ice  on  the  New  Jersey  section  of  the 
program  between  Trenton  and  Manhat¬ 
tan  Transfer,  approximating  .$300,000. 
Westinghouse  Electric  &  Manufacturing 
Company  will  co-operate  with  the  Bald¬ 
win  Locomotive  Works  for  the  con¬ 
struction  of  the  54  electric  locomotives 
for  which  contract  \vas  recently  received 
from  the  railroad. 

An  electrical  equipment  manufacturer 
in  New  Jersey  reports  more  active  in¬ 
quiries  from  the  iron  and  steel  industry, 
and  some  sizable  business  is  appearing 
from  that  account.  We.stinghouse  Elec¬ 
tric  &  Manufacturing  Company  has  se¬ 
cured  a  contract  for  a  battery  of  fifteen 
transformers  for  installation  by  an  In¬ 
diana  central  station,  totaling  about 
$70,000;  it  will  also  furnish  a  turbo¬ 
generator  unit  for  a  municipal  power 
station  in  Missouri,  the  award  for  boiler 
and  superheater  units  being  placed  with 
the  Union  Iron  Works;  Combustion 
Engineering  Corporation,  New  York, 
will  supply  the  condenser.  Bidding  for 


government  requirements  continues  ac¬ 
tive  and  highly  competitive. 

The  Westinghouse  company  has  taken 
a  contract  for  furnishing  electrical 
equipment  for  a  new  Diesel  electric  tug 
for  the  United  States  Public  Health 
Service. 

roXHTRl'CTlON  PROJECTS 

Port  of  New  York  .Xiithority.  New 
York,  will  receive  bids  until  July  20  for 
electrical  equipment  and  installation  on 
new  bridge  over  the  Kill  von  Kull,  between 
Port  Richmond,  S.  I.,  and  Bayonne,  N.  J., 
as  per  plans  and  specifications  on  file. 
Kildun  Mining  Corporation,  New'  York. 
Ians  power  plant  at  properties  at  Nathula, 
lexico,  in  connection  with  an  expansion 
and  improvement  program  to  cost  over 
$300,000.  Sinclair  Oil  &  Refining  Company, 
New  York,  contemplates  oil  refining  plant 
at  Longview,  Tex.,  to  cost  over  $200,000. 
Steuben  Holding  Company,  Newark,  N.  J., 
has  approved  plans  for  a  public  market 
building  to  cost  $200,000,  including  refrig¬ 
erating  and  other  machinery.  Valley  Forge 
Military  Academy,  Valley  Forge.  Pa., 
plans  science  building  to  cost  $200,000. 
Diamond  State  Telephone  Company, 
Wilmington,  Del.,  plans  installation  of 
aerial  cable  lines  to  cost  $180,000.  General 
Purchasing  Officer,  Panama  Canal,  Wash¬ 
ington.  D.  C.,  will  receive  bids  until  July 
23  for  knife  switches,  annunciators,  elec¬ 
tric  drills,  and  other  electrical  and  mechan¬ 
ical  equipment  (Panama  Schedule  2670). 
Potomac  Electric  Power  Company,  Wash¬ 
ington,  D.  C.,  contemplates  power  plant 
reported  to  cost  over  $2,000,000. 

❖ 

SOUTHWEST 

— The  general  tone  of  business  in 
electrical  lines  is  slightly  better. 
Ifhile  most  of  the  large  utilities  are 
shoxi'ing  a  disposition  to  hold  back 
on  breaking  into  their  budgets,  the 
smaller  po7ver  companies  are  send¬ 
ing  in  .wme  orders  for  line  con¬ 
struction  material.  Industrials  arc 
still  maintaining  the  fair  demand 
for  stock  sizes  of  apparatus. 

The  following  contracts  were  reported 
closed  the  past  week :  One  for  two 
10,000-kva.  transformers  for  one  of  the 
local  power  companies,  amounting  to 
$40,000 ;  another  covering  electrical 
equipment  for  two  gas-electric  cars  for 
one  of  the  large  railway  .sy.stems,  costing 
$30,000;  electric  heating  units  for 
stereotype  melting  furnaces  with  tem¬ 
perature  control  to  e(|uip  newspaper 
plant,  amounting  to  $6,000,  and  a 
miscellaneous  lot  of  motors  for  the  same 
plant  amounting  to  $4,000. 

CONSTRUCTION  PROJECTS 

Star  Chronicle  Publishing  Company, 
St.  Louis,  Mo.,  has  plans  for  a  newspaper 
printing  and  publishing  plant  to  cost  more 
than  $600,000.  Union  Electric  Light  & 
Power  Company,  St.  Louis,  Mo.,  has  plans 
for  a  three-story  office  and  operating  build¬ 
ing  addition,  reported  to  cost  about  $1(X).- 
(X)0.  State  Board  of  .Affairs,  Oklahoma 
City.  Okla.,  has  plans  for  an  industrial 
building  at  Oklahoma  State  School  for 


Deaf.  Sulphur.  Okla..  to  cost  $10n.0()0. 
Danciger  Oil  &  Refining  Company.  Fort 
Worth.  Tex.,  contemplates  oil  refining  plant 
near  Longview,  Te.x.,  to  cost  over  $200,060. 
Dallas  Power  &  Light  Company,  Dallas, 
Tex.,  plans  extensions  in  ornamental  light¬ 
ing  system  in  city,  including  North  Lamar 
Street. 

❖ 

NEW  ENGLAND 

— The  New  England  electrical 
equipment  and  stipply  market  re¬ 
flects  an  improved  tone,  accom¬ 
panied  by  zvidely  diver. %ified  orders 
and  considerable  activity  in  pro¬ 
posals. 

— Central-station  line  .wpplies  are 
moz’ing  more  freely  and  four  car¬ 
loads  of  poles  haz'c  been  sold  to  the 
northern  district.  Distribution 
transformers  are  selling  more 
actk'cly  and  interest  is  increasing 
in  poxi'cr  transformers. 

Northern  Vermont  bought  a  3,000- 
kva,.  three-phase  transformer  and  bids 
are  out  for  two  2.000-kva.  units.  150- 
kva.  network  transformer  appears  in 
recent  sales  and  another  of  the  same 
size  is  about  to  be  purchased.  Utility 
inquiries  for  steam  turbines  are  practi¬ 
cally  dead  for  the  moment,  but  industrial 
steam  turbines  are  moving  actively. 
Improvement  in  the  woolen  industry 
appears  in  motor  sales,  paper  machinery 
motor  drives  are  showing  more  life  and 
general  purpose  motor  sales  are  well 
maintained  in  scattered  orders  of  con¬ 
siderable  volume. 

New  England  motor  sales  appear  to 
be  running  ahead  of  the  rest  of  the 
country.  Heating  apparatus  is  very 
active  this  week,  representative  recent 
sales  including  39  kw.  for  a  farm 
restaurant,  13  kw.  for  an  automobile  inn 
and  two  automatic  electric  welders.  Two 
electric  stereotype  propositions  for  news¬ 
papers  are  under  consideration  this 
week.  Water-heater  sales  gain  steadily 
and  in  Maine  one  company  sold  42  in 
the  past  26  days,  together  with  200  elec¬ 
tric  ranges  and  162  refrigerators.  In 
Boston  Edison  territory  55  per  cent  of 
the  1931  electric  refrigerator  quota  of 
15.000  outfits  was  sold  in  the  first  five 
months  of  this  year.  Electrical  under¬ 
ground  construction  is  to  be  built  at 
Woburn,  Mass.,  and  the  Boston  Navy 
Yard  has  bought  a  3.(X)0-lb.  crane  truck 
and  a  3-ton  truck,  both  of  the  industrial 
type.  A  northern  company  is  about  to 
buy  a  150-kva.  synchronous  condenser. 

CONSTRI  TTION  PROJECTS 

Boston  Elevated  Railway  Company. 
Boston,  Mass.,  has  filed  plans  for  exten¬ 
sions  and  improvements  in  power  plant  to 
cost  about  $70,000.  Constructing  Quarter¬ 
master.  Camp  Devens,  Mass.,  will  receive 
bids  until  July  29  for  installation  of  an 
electric  distribution  sy.stem,  as  per  plans  on 
file.  Standard  Oil  Company  of  New  York 
has  plans  for  a  bulk  oil  storage  plant. 
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New  Equipment  Aval  lable 


Hish  Interruptins 
Capacity  Cutout 

A  XEWLY  DESIGNED  crTOUT.  Said  to  be 
positive  and  dependable  during  either 
overload  or  short  circuit,  since  its  opera¬ 
tion  is  independent  of  the  amount  of 
current  blowing  the  fuse,  and  since  it 
has  exceptionally  high  current-interrupt¬ 
ing  capacity,  is  an^iounced  by  Schweitzer 
&  Conrad,  Inc.  Its  capacity  is  7.000 
amp.  at  2,300  ,4,000  volts  or  4.500  amp. 
at  6,600  volts.  It  is  designated  type 
“EB  Ejector  Cutout.” 


When  the  fuse  of  the  cutout  is  blown, 
whether  from  overload  or  short  circuit, 
the  arc  is  immediately  ruptured  by  the 
instant  contraction  of  the  coil  spring 
which  widely  separates  the  terminals 
and  forms  a  definite  gap  over  which  the 
circuit  will  not  re-establish.  This  arc¬ 
interrupting  feature  is  assisted  by  the 
barrier  effect  of  a  cork  which  tightly 
incloses  the  element  and  assists  in 
snuffing  out  the  arc  at  its  inception. 
Short  circuits  are  cleared  in  ^  cycle  or 
less  after  the  fuse  element  is  blown. 

The  fusible  section  of  the  element  is 
small  and  the  amount  of  metal  vaporized 
is  therefore  small.  Excessive  explosive 
action  is  avoided  and  short  circuits  are 
interrupted  with  a  minimum  of  dis¬ 
turbance.  it  is  claimed. 

T 

.A  Rel.^y  TERMtNAL  Block  built  of 
laminated  canvas  “Spauldite”  (bakelite) 
has  been  placed  on  the  market  by  C.  D. 
LaMoree,  Los  Angeles.  The  block  is 
wider  than  usual  and  sufficient  room  is 
provided  between  terminal  chambers  to 
permit  the  use  of  wire  as  large  as  No. 
8  Binding  head  screws  are  used. 


eliminating  the  necessity  of  washers. 
.All  metal  parts  are  cadmium  plated. 
The  block  is  made  in  four,  eight  and 
twelve  terminal  sizes. 

T 

Micro-Focusing 
Floodlight  Projector 

.A  LINE  OF  PROJECTORS  to  meet  flood¬ 
lighting  problems  with  the  least  num¬ 
ber  of  reflectors  and  cover  glasses  has 
been  placed  on  the  market  by  the 
Benjamin  Electric  Manufacturing  Com¬ 
pany,  Des  Plaines,  Ill.  These  flood¬ 
lights  are  so  designed  that  the  spread 
of  the  beam  may  be  varied  through  a 
wide  angle  and  the  number  of  different 
types  of  projectors  is  reduced  to  a 
minimum,  so  that  the  selection  of  the 
right  projector  is  simplified. 

.A  distinctive  feature  is  the  spring- 
cushion  method  used  to  hold  the  silvered 
glass  reflector  in  position  in  the  hous¬ 
ing.  This  cushion  acts  as  a  shock 
absorber  and  allows  for  the  natural 
e.xpansion  and  contraction  from  heat 
and  cold. 

Other  features  are  a  micro- focusing 
arrangement,  easily  operated :  cover 
lamps  and  provision  for  rotating  the 
housing  in  the  yoke  so  that  the  hinges 
can  be  positioned  to  permit  the  most 
advantageous  opening  of  the  cover  and 
also  facilitate  positioning  of  the  ribbed 
glass  cover  where  used. 

T 

Automatic  Oscillograph 
Records  Short  Circuits 

Tr.\nsient  disturb.^nces  on  electric 
power  systems,  such  as  accidental  short 
circuits  and  similar  phenomena,  are 
recorded  automatically  by  a  new  oscillo¬ 
graph  announced  by  the  General  Elec¬ 
tric  Company.  The  instrument  pro¬ 
vides  definite  information  of  magni¬ 
tudes  of  current  obtained  during  acci¬ 
dental  short  circuits,  thereby  affording 
a  check  on  short-circuit  calculations,  on 
the  rupturing  duty  imposed  on  circuit 
breakers  and  on  relay  settings.  The 
device  also  provides  a  continuous  check- 
on  relay  operation.  With  the  advent 
of  high-speed  switching  and  relaying, 
it  provides  a  precise  means  of  keeping 
a  continuous  check  on  the  actual  speed 
of  the  relays  and  circuit  breakers  under 
operating  conditions,  and  thereby  the 
means  for  detecting  and  correcting  any 
difficulties  which  may  develop. 

The  oscillograph,  designated  as  type 
PM-13-A1,  contains  six  oscillograph 


galvanometers  of  standard  construction 
and  makes  an  oscillographic  record  on 
sensitized  paper  4^  in.  wide.  The  fea¬ 
ture  of  the  instrument  is  its  ability  to 
start  the  record  in  less  than  a  half  cycle. 
The  instrument  is  designed  for  mount¬ 
ing  either  on  a  table  in  the  usual  way 
or  on  a  switchboard  panel. 

T 

A  Complete  New  Line  of  Screw 
Ring  Receptacles,  including  screw  ter¬ 
minal,  loop  terminal  and  wire  lead  type, 
is  announced  by  Cutler-Hammer.  Inc., 
Milwaukee,  Wis.  The  body  is  made  of 
heavy  walled  “Thermoplax,”  which  is 
shatter-proof  and  does  not  chip  easily, 
thus  reducing  breakage  in  handling  and 
installing  and  giving  a  more  clean-cut 
appearance.  The  screw  ring  is  of  porce¬ 
lain  to  harmonize  with  other  devices 
if  used  as  replacements.  The  copper 
screw  shell  can  be  removed  easily  and 
quickly  from  the  front  of  the  sign.  The 
large  terminal  screws  are  staked  to  save 
time  and  prevent  loss. 

T 

Breaker  Has  Capacity  of 
14,000  Amp.  at  15,000  V. 

-An  indoor  oil  circuit  breaker, 
known  as  type  DR-140,  offering  such 
features  as  all  poles  on  one  tank,  totally 
inclosed  mechanism,  gasketed  joints  be¬ 
tween  tank  and  frame,  oil  and  gas 
separator  and  expulsion  type  contacts, 
has  been  announced  by  the  Condit 
Electrical  Manufacturing  Corporation. 
Some  of  the  advantages  of  these  fea¬ 
tures  include  small  space  requirements, 
quick-clearing  operation  and  freedom 
from  oil  throwing. 


It  is  furnished  three  pole,  electrically 
operated,  for  600,  1.200,  1,600  and  2,000 
amp.  at  15,000  volts  and  3,000  amp.  at 
7,500  volts.  It  has  an  estimated  inter¬ 
rupting  capacity  of  14,000  amp.  at 
15,000  volts.  It  is  also  furnished 
manually  operated  in  the  lower  ampere 
capacities. 
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